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The Kent K.M. meter has a fine record as a sturdy, reliable instrument of 
great accuracy. The many thousands in use throughout the world have shown 
that this accuracy is well maintained through long periods of service. 


Modifications have recently been made which give a still greater reserve of 
power, increased accessibility, adaptability for any sort of service conditions, and 
other features which have arisen out of long experience with the K.M. meter. 


Advantages of particular importance are increased strength and reduction of 
weight due to the use of well-designed steel pressings, built-in mercury U-tube, 
and the use of stainless steel for all valves. 


All meters are adaptable for panel, wall or post mounting. 


The pen arm is adaptable on site for right or left-hand charts, the enclosed 
clock unit is very easily removed, and the pre-calibrated pressure attachment is 
accessible from the front of the meter. 


In short, the Kent K.M. constitutes one of the very finest and most accurate 
meters ever produced, and may be used for measurement of the flow of steam, 
water, gas, air, oil or any other fluid whatever the quantity or pressure. 


GEORGE KENT LTD., LUTON, BEDFORDSHIRE . . LONDON OFFICE: 200 HIGH HOLBORN, W.C.1. 
JOHANNESBURG: P.O. Box 7396 . PENANG: P.O. Box 321 . . Agents:—MELBOURNE: Davies Shephard Pty. Ltd., 
Clarke Street . . Montrea Drummond McCall & Co., Ltd. P.O. Box 660 . . Wellington, N.Z.: Cory-Wright 
& Salmon, P.O. Box 1230 Bombay: W. H. Brady & Co., Ltd., Royal Insurance Buildings, Churchgate Street. 
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AIR COOLED ANGLE 737. 
SINGLE AND TWO STAGE UNITS 


The latest development in Air and Gas Compressors 








—no water piping or freezing. Air Cooled Intercooler 
gives highest efficiency and reduces air temperature. 


Great saving in 
power consumption—more air delivered owing to high volumetric efficiency. 





| <TS BALANCED—allowing high speeds, enabling 
units to be direct coupled to all types of prime movers. Compressors 
are easily adapted to any desired form of drive. 


reliability and long life when operating 





BRI —ensure absolute 
at high speeds. 





with latest arrangements to 
prevent oil escaping—an important feature when used for compression 
of gases. 





designed valves for compressor service. 


S—the most scientifically 
Simple—quiet—durable—efficient. 
Valves, Heads, Cylinders, and Pistons easily accessible. 





—owing to lower temperature, due to superior cooling of 
all parts. 





—compact construction simplifies installation—only 
small floor space occupied. 
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A Seven-Day Journal 
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The S.B.A.C. Display. 


REPRESENTATIVES of forty-seven different coun- 
tries attended, by invitation, the fourth display of 
flying and exhibition of new types of British aircraft 
organised by the Society of British Aircraft *Con- 
structors, with the co-operation of the Air Ministry 
and held at Hendon Aerodrome on Monday, July Ist. 
These annual displays, following the R.A.F. display 
on the preceding Saturday, are intended to take the 
place of formal exhibitions under cover, such as those 
which the Society has on previous occasions staged 
at Olympia. There can be no doubt that they are 
much more economical to run and more effective than 
a public exhibition. They enable the machines to be 
demonstrated in their own element before a selected 
body of guests and potential purchasers and are not 
hampered by the presence of members of the public, 
whose sole object is sight-seeing. On Monday, 
between 10.30 and one o’clock, twenty-seven different 
machines by twenty different makers were demon- 
strated in the air, each machine being allotted about 
eight minutes in which to show its capabilities. Out- 
standing performances were given by the Fairey 
multi-gun fighter, the | Armstrong-Whitworth 
‘* Scimitar” single-seat fighter, the Gloster fighter 
biplane and the Hawker dive-bomber biplane. Two 
amphibians and several civil machines were included 
among the number demonstrated. The de Havilland 
‘“* Comet ”’ on which Scott and Black flew to Australia 
in under three days was exhibited and flown—without 
any part having been changed—and attracted a well- 
deserved share of admiration for its clean and 
beautiful lines and its high performance. In the 
afternoon the machines which had been flown in the 
morning together with others which had not flown 
were lined up on the aerodrome for the inspection of 
the visitors. At a luncheon attended by about 1500 
guests Sir Philip Cunliffe-Lister, Secretary for Air, 
in the course of a short speech, took advantage of the 
occasion to impress upon the overseas visitors the fact 
that the Government’s new programme for the 
expansion of the Royal Air Force will not interfere 
with the capacity of the aircraft industry to execute 
foreign orders. 


A British Foundry School. 


In a Seven-Day Journal note of April 5th, we 
announced the intention of the Birmingham Educa- 
tion Committee to consider a proposal to found a 
national school of foundry practice. We now learn 
that meetings have recently taken place which have 
resulted in the formation by the founding industry of 
a provisional governing body for the British Foundry 
School. If sufficient students present themselves, 
it will be opened in September of this year. From the 
prospectus that has been issued, we learn that the 
school is intended for those men engaged in the 
founding industry, who have already had some prac- 
tical experience, and who wish to qualify for, or who 
have already shown their capacity in, managerial 
and supervising posts. The school provides a full- 
time day course of one year’s duration, and successful 
students will receive the diploma of the school. It 
is expected that the diploma will receive endorsement 
by the Board of Education. Out of net running cost 
(total expenditure less receipts from students’ fees, 
fixed at £30 per annum) of £2000 per annum, the 
Board of Education has undertaken to provide £1500 
in the form of a grant, providing the remaining £500 
is forthcoming from the industry. Of this latter sum 
nearly one-half has been promised by a group of 
institutions representing the industry, which is 
supporting the school, and which has nominated 
representatives to the governing body. The industry 
is now invited to contribute the remainder, about 
£300 per annum. It is felt that the industry will 
welcome the opportunity of showing its sense of the 
need for the school by contributing this compara- 
tively small sum. It is well known that vacancies 





for foundry managers and foremen who can combine 
metallurgical and technical knowledge with managerial 
experience are difficult to fill. Eleven leading insti- 
tutions connected with this industry are support- 
ing the school. Contributions and requests for 
information should be sent to Mr. J. G. Pearce, 
honorary adviser and honorary treasurer, 21, St. 
Paul’s-square, Birmingham, 3. 


The Mauretania’s Last Voyage. 


On the evening of Monday, July Ist, the “‘ Maure- 
tania ’’ was towed from her berth at Southampton 
Docks and sailed under her own steam for the yard 
of Metal Industries, Ltd., at Rosyth, where she will 
be broken up. She flew the Blue Riband as a mark 
of her Atlantic achievements, and the officers and 
crew numbered about sixty with a like number of 
guests who are making the trip North with her. 
Many of the crew had served in the famous liner 
when she was setting up her speed records. With 
her hull rusting after her months of idleness, 
some missing boats and fittings, and her masts 
shortened to allow her to pass under the Forth Bridge, 
she presented an unusual and forlorn appearance. 
The ‘‘ Olympic,” which has served many years with 
the “ Mauretania,” and is now in reserve, was one 
of the Cunard-White Star Line ships which led the 
chorus of syrens and steam whistles which sounded 
from every kind of craft. The Mayor of Southampton 
and Captain Sir Arthur Rostron, her former Com- 
mander, were present, and musical selections were 
given by the band of the Docks and Marine Section of 
the Southern Railway Company. The Southampton 
Docks and many vantage points in Southampton 
Water and the Isle of Wight were crowded with 
sightseers who were determined to see the last of a 
very famous ship. 


The Whitworth Society. 


THe Summer Meeting of the Whitworth Society 
took place this year on Wednesday and Thursday, 
June 26th and 27th, at Buxton and Stockport, and 
was much enjoyed. As customary, the meeting offered 
combined opportunities, both for social intercourse 
and technical sightseeing. The meeting began on 
Wednesday evening with an informal dinner at the 
Palace Hotel, Buxton, when the members were 
welcomed by the President, Mr. Charles Day. On 
Thursday morning the party left by road for the 
Goyt Valley, where, by kind permission of Mr. 
Dearden, the borough water engineer, the new works 
under construction for the Stockport Corporation were 
visited. The works are well advanced, and the earth 
dam, which will transform the valley into a reservoir, 
was inspected. The whole project as well as the 
engineering methods employed proved to be of very 
considerable interest to the visitors. The journey 
was next continued to Hazel Grove, near Stockport, 
where the members were entertained for the remainder 
of the meeting by Mirrlees, Bickerton and Day, Ltd., 
of which the President is director. Inspection of the 
works took place, both in the morning and afternoon, 
the various aspects of the design, production, and 
testing of diesel engines, ‘‘ Combustioneer ”’ stokers, 
and self-priming pumps made by the company being 
examined. After luncheon Mr. Charles Day vacated 
the office of the presidency of the Society, in favour of 
Professor E. G. Coker, F.R.S. Tea was taken in the 
firm’s sports pavilion, and after the thanks of the 
members to Mr. Day and his staff had been expressed 
by the new President, the members dispersed. 


A Dartford Anniversary. 


THE reeent annual sports of J. and E. Hall, Ltd., of 
Dartford, Kent, were of more than usual interest this 
year on account of the celebration of the firm’s 150th 
anniversary. In the unavoidable absence of Mr. H. J. 
Ward, the chairman of the company, Lieut.-Colonel 
Lord Dudley Gordon, a director of the firm, presided 
over a large company and personally welcomed 
descendants of the founder of the firm. Greetings 
from all parts of the world were received. A short 
history of the firm and its century-and-a-half of work 





was ably given by Mr. Everard Hesketh, who 
expressed the hope that when the next celebration 
came in 1960 the business to which he had devoted 
his whole life would be found to have not only retained 
its present position, but to be standing in a higher posi- 
tion than ever among the great industrial enterprises 
of the world. Mr. Alexander Ramsay, who represented 
the Federation of Engineering Employers, congratu- 
lated the firm on behalf of the whole industry and 
spoke of the human side of engineering, and the neces- 
sity of cultivating good will. After Mr. A. Greenfield, 
representing the office, and Mr. C. Riden, representing 
the works, had spoken, Lord Dudley Gordon thanked 
the speakers and presented cheques to two workers, 
Mr. F. Sheepwash and Mr. W. Lepper, who had 
each served fifty years with the firm. At the present 
time the works of J. and E. Hall, Ltd., are larger 
than ever before, and over 2500 staff and men are 
employed. 


The Royal Air Force Display, 1935. 


On Saturday, June 29th, the annual Royal Air 
Force Display took place at Hendon Aerodrome 
before H.R.H. the Duke of Kent, who represented 
the King. The number of spectators must have 
exceeded all records, in spite of some difficulty which 
was experienced by those who travelled by omnibus, 
owing to the disorganisation of some of the routes 
serving Hendon -aerodrome. On the ground itself 
the organisation was a tribute to those responsible 
and the broadcasting of events and comments was 
perfectly carried out. A new feature, which added 
greatly to the interest of the aerobatic and formation 
flying events, was the broadcasting of the communica- 
tions and orders, which were being passed from one 
aeroplane to another by radio-telephony. An inter- 
esting event occurred at the start of a demonstration 
of instructional flying in which two instructors were 
flying two planes, the one as the demonstrator and 
the second as a pupil. The “pupil’s” machine, 
during an intentionally bad “take off,” got out of 
control and crashed. The pilot emerged from the 
wreckage unhurt to find himself surrounded by 
ambulances, fire engines, and repair lorries, whose 
“turn out ’’ was certainly admirable, though happily 
unnecessary. The flying skill and precision shown 
was greatly admired in all events, and the whole 
display was a demonstration of finished piloting. 


The Southern Railway Company’s 
Electrified Extension. 


On ‘Thursday, July 4th, the Southern Railway 
Company’s electrification extension to Eastbourne, 
Seaford, Bexhill, and Hastings was officially opened 
by the Right Honourable the Lord Mayor of London, 
and public electric service will be inaugurated on 
July 7th. The approximate cost of the new extension, 
comprising the lines from Keymer Junction to Lewes, 
Lewes to Newhaven and Seaford, Lewes to Polegate 
and Eastbourne, Polegate to Hastings and Ore, 
Brighton to Lewes, and Haywards Heath to Horsted 
Keynes, is approximately £1,750,000. The extension 
adds 50 route miles and 129 track miles to the com- 
pany’s electrified system. Sixteen sub-station and 
fourteen track paralleling huts have been provided 
for the new scheme, which, taken in conjunction with 
the earlier extension to Brighton and Worthing, is 
uniqtfe, in that the track is fed at the low pressure of 
660 volts. The Three Bridges contro] room, con- 
structed for the latter extension, has been provided 
with additional equipment to extend its control over 
the sub-stations, &c., as far as Eastbourne and 
Seaford, and a new control room has been built at 
Ore to control the section between Polegate and 
Willingdon Junction and Ore. A special feature of 
the new rolling stock is the provision of air stream 
ventilators to eliminate draughts on the motor 
coaches and buffet cars. By means of concave glass 
deflectors above each large window a stream of fresh 
air is supplied to the coaches without discomfort to 
passengers. Apart from the better travelling con- 
ditions which the new scheme provides, the number of 
services will be increased from 10 to 100 per cent. 
with accelerated journey times varying from six to 
eighteen minutes. 
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TRIAL LOAD ANALYSES OF TAYLOR PARK DAM, COLORADO 
(For description see opposite page.) 
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PROFILE ON AXIS LOOKING UPSTREAM 
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EARTHQUAKE ASSUMPTIONS 
Dam moves up & downstream horizontally 
in direction of line.of centres. 
‘ncreased water pressure acts equally on 


a!l.cantilevers. 


Period of vibration=7 second. 


Acceleration =0-19. 


All elevations shown are 310’ higher than actual. 


RESULTS 


OF TRIAL LOAD ANALYSIS 
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LOAD DISTRIBUTION & RADIAL DEFLECTIONS 

AT CANTILEVER ELEMENTS, INCLUDING EFFECTS 
OF TANGENTIAL SHEAR, TWIST, & EARTHQUAKE. 
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Trial Load Analyses of Curved 
Concrete Dams. 


By IVAN E. HOUK.* 


No. 


ANY trial load analyses of curved concrete 

dams have been made during the last ten years. 
Undoubtedly, this method constitutes the best 
means for determining stress magnitude and distribu- 
tion thus far developed for use in designing large 
arch dams. The designing engineer who uses the 
trial load method can confidently adopt higher 
limiting stresses than are usually permissible in 
such structures, and still develop better, more 
economical, and safer plans than have heretofore 
been possible. 

Of course, there are some influences which cannot 
be definitely evaluated and consequently cannot be 
introduced into the trial load calculations. There 
are usually some uncertainties regarding the homo- 
geneity of the concrete mix which goes into the 
different parts of the structure. There always are, 
and probably always will be, some uncertainties 
in the character, uniformity, and elasticity of the 
rock formations which make up the foundations and 
abutments of an arch dam. However, the use of the 
trial load method in its amplified form makes adequate 
allowances for foundation movements, shape of the 
canyon, irregularities in rock profile at the dam site, 
distribution of water load between arch and canti- 
lever elements, effects of tangential shear and twist 
action, and nearly all the other complicated and 
interrelated factors which enter into the structural 
action of a massive, monolithic, curved concrete 
dam constructed on a sound foundation. 

A short discussion of the development, general 
use, and experimental verification of the trial load 
method of analysing stresses was included in the 
general article on the design of dams published in 
THE ENGINEER for August 4th, 1933!. Briefly 
speaking, the method consists of dividing the dam 
into two systems of structural elements, a system 
of vertical cantilever elements, and a system of 
horizontal arch elements, and then calculating the 
deflections of the individual cantilevers and arches 
for successive trial divisions of water load between 
the two systems of load transfer until the two 
independently calculated movements at conjugate 
points coincide at all locations in the dam.? The 
stresses are then computed for the final load distri- 
bution and are considered to be the true stresses 
within the structure under the assumed condition 
of reservoir loading. 





Basis oF Trrat Loap MeETHop. 


The trial load method of analysing arch dams 
is based on the following general assumptions :- 

(1) The foundation and abutment rock at the 
dam site is homogeneous and uniformly elastic in 
all directions, and is strong enough to carry the loads 
applied with stresses well below the elastic limit. 

(2) The concrete in the dam is homogeneous and 
uniformly elastic in all directions. 

(3) The dam is thoroughly keyed into the founda- 
tion and abutment rock throughout its contact with 
the canyon profile, so that the arches can be con- 
sidered as fixed at the abutments, and the canti- 
levers as fixed at the bases. 

(4) The vertical construction joints in the dam 
are grouted, or the open slots filled, before the water 
load is applied, so that the structure acts as a monolith 
and arch action begins as soon as the reservoir begins 
to fill. 

(5) The horizontal water load is carried by two 
systems of structural elements, namely, a system of 
horizontal arch elements and a system of vertical 
cantilever elements. 

(6) The total water load is divided between 
these two systems of load transfer in such @ way 
as to satisfy the conditions of equilibrium and 
geometrical continuity in all parts of the loaded 
structure. 

(7) The total vertical loads, including the weight 
of the water on the faces of the dam as well as the 
weight of the concrete, are carried downward to the 
foundation through the cantilever elements without 
any transfer of load laterally to adjacent cantilevers 
by means of vertical arching. 

(8) Effects of flow can be adequately allowed 
for by using somewhat smaller values of the modulus 
of elasticity than would otherwise be adopted. 

Recent results of laboratory investigations indicate 


* Senior Engineer, U.S. Bureau of Reclamation, Denver, 
Colorado. 

1“* Technical Design of High Masonry Dams,” by Ivan E. 
Houk, Tae ENGINEER, August 4th, 1933, pages 105 and 106. 

2 For the sake of clear understanding it may here be desirable 
to reprint the following paragraph from Mr. Houk’s earlier 
article :—‘‘ The trial load method of analysis is based on the 
criterion that the deflections of the arch elements must equal 
the deflections of the cantilever eloments at conjugate points 
in all parts of the dam. Consequently, the method consists 
of assuming different distributions of load between arch and 

tilever el ts, and calculating the corresponding arch 
and cantilever deflections until the criterion is fulfilled.”— 
Ep., THe E 











Arch Dam,” by A. T. Larned an 
Am, Soc. C.E., Vol, 99, 1934, page 932. 


I. 


that for stresses lower than those usually permitted 
in dam design, concrete flow is substantially pro- 
portional to stress. Consequently, the effect of flow 
on the action of a dam under continuous full reservoir 
load is primarily an increase in downstream defle<tion, 
although some effect on stress may result from the 
fact that the flow of the foundation and abutment 
rock may not be the same as the flow of the concrete. 

In a relatively high dam built at a comparatively 
narrow dam site vertical arching may have an 
important effect in transferring portions of the vertical 
concrete and water loads from the higher cantilevers 
in the central portion of the dam to the lower canti- 
levers along the walls of the canyon. This will 
be especially true if the concrete is artificially cooled 
and the vertical construction joints grouted in 
successive vertical steps during the building of the 
structure. However, it is believed that in most 
cases the importance of vertical arching effects will 
be minimised by readjusting movements of the 
concrete along the faces of the vertical construction 
joints prior to the grouting operations. 

The first of the basic assumptions listed above is 
probably the most uncertain of all. It is doubtful 
if the rock formations at any dam site are ever 
sufficiently free from cracks, seams, and fissures 
to be considered satisfactorily homogeneous. It is 
also doubtful if such formations are uniformly elastic 
in all directions, so that their movements under 
applied loads can be accurately calculated by mathe- 
matical formule based on the theory of elasticity. 
It is highly probable that some plastic flow or joint 
slippage occurs under sustained load, even in the 
best foundations, and that an attempt to allow for 
such movements by using a@ relatively low value of 
the modulus of elasticity may be inadequate. How- 
ever, for the present there seems to be no better 
way to estimate these movements which are known 
to be important and which, therefore, should be 
considered in the design of curved concrete dams. 

It is interesting to note that actual measurements 
of rock displacements at Ariel Dam—a 313ft., con- 
stant-angle, arch dam recently completed near 
Portland, Oregon—showed movements about twice 
as great as those calculated in the trial load design, 
which may mean the occurrence of plastic flow or 
joint slippage not adequately allowed for in choosing 
a value for the modulus of elasticity of the rock. 

It is not believed that much uncertainty is involved 
in the basic assumptions listed as numbers 2 to 6, 
inclusive. The uncertainty regarding homogeneity 
and uniform elasticity of the concrete in the dam, 
assumption number 2, which may have been impor- 
tant in some of the older structures, is gradually 
becoming less important, owing to recent extensive 
researches in the design of concrete mixes, together 
with the improvements continually being made in 
methods of manufacturing and placing concrete. 

Assumption number 4, regarding the closing of the 
dam before the application of the water load, can 
probably be violated in most cases without causing 
serious errors in the maximum stresses calculated for 
the full condition of the reservoir. In the case of 
Boulder Dam a series of careful trial load analyses 
for successive stages during the construction period, 
taking into account the actual grouting operations, 
the excentric vertical loads produced by adding 
successive increments of concrete weight, the inter- 
mediate partial-depth water loads, and the effects of 
Poisson’s ratio, did not change the final maximum 
stresses more than about 10 per cent. from those 
determined by the usual trial load analysis for full 
reservoir loading. The stress distribution was 
changed somewhat, some of the smaller stresses were 
altered appreciably, particularly in the arch elements, 
and the elevations of the maximum arch stresses were 
shifted slightly, at both crown and abutment sections ; 
but the general effect on the magnitude of the 
maximum stresses was not important, in either arch 


or cantilever elements. 


Trrat Loap CALCULATIONS. 


In caleulating deflections of a curved dam for use 
in a trial load analysis the various arch and cantilever 


elements are first assumed to be free to move inde- 
pendently and are then brought into radial, tangential, 
and twist agreements by varying the magnitude of the 


loads applied. In the tangential and twist adjust- 


ments combinations of self-balancing loads or couples 
are utilised, one set of loads or couples being applied 
to the arch elements, and the balancing set of loads or 
couples to the cantilever elements. 


During the early stages of the development of the 


trial load method only radial deflections were calcu- 
lated. Then the tangential shear deformations were 
analysed, and next the twist deformations. In some 
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W. 8S. Merrill, ‘‘ Trans.,”’ 


3** Actual Deflections and Tem 





of the earlier studies the tangential shear and twist 
effects were determined by successive trial load 
adjustments after the arch and cantilever deflections 
had been brought into radial adjustment, each 
successive adjustment being followed by a radial 
readjustment. However, in the more recent analyses 
the tangential shear and twist adjustments have 
been made simultaneously with the radiel adjust- 
ment. Determinations of Poisson’s ratio effects, if 
considered necessary, are made by separate trial 
load analyses after the radial, tangential shear, and 
twist adjustments are completed. : 

Movements of arch and cantilever elements are 
calculated by the usual arch and beam flexure for- 
mulas, amplified by the inclusion of transverse shear 
and foundation deformation effects. In the early use 
of the trial load method the arches were divided into 
voussoirs, and the cantilevers into vertical increments, 
and the total loads, moments, shears, slopes, deflec- 
tions, and so forth, calculated by summation methods. 
Vertical increments and summation methods, much 
amplified, are still used in analysing cantilever ele- 
ments ; but mathematical formulas, based on circular 
curves at the upstream and downstream edges of the 
horizontal elements, are used in analysing arches. If 
the curves are not concentric, so that the arch thick- 
ness varies from the crown to the abutment, the half 
arch is divided into four sections, a uniform thickness 
assumed for each segment, and the analysis made by 
the use of formule applicable to the shorter sections. 
If appreciable tensile stresses are indicated in the 
arch elements, so that the investigation of cracked 
arches is considered advisable, the analyses are made 
by the original, voussoir, summation method. During 
the last two years analyses of uncracked arches have 
been greatly facilitated by the preparation and use 
of tables of arch constants. Analyses of both arch 
and cantilever elements have also been greatly 
facilitated by calculating effects of unit loads of 
rectangular and triangular shape, covering different 
parts of the loaded surface; so that the effects of 
practically any shape of arch or cantilever load desired 
can be determined by combining the effects of unit 
loads already calculated. 

The trial load formule used in analysing the arch 
and cantilever elements of a curved concrete dam are 
based on the assumption that the distribution of 
normal stress between the two faces of the dam 
varies as a straight line. Model tests of Grand Coulee 
and Boulder dams, made by E. D. Smith and Charles 
W. Fletcher at the University of Colorado, Boulder, 
Colorado,‘ and mathematical trial load analyses of 
non-linear distribution of stress effects in Boulder 
Dam, made by the Bureau of Reclamation at Denver, 
Colorado, showed that the assumption of a straight- 
line distribution of normal stress is sufficiently correct 
in the upper central portions of the dam ; that is, in 
the portions extending from the crown section hori- 
zontally to about the quarter points in the case of the 
arch elements, and from the top of the dam down 
about halfway to the foundation elevations in the 
case of the cantilever elements. Near the foundation 
ends of the cantilevers and the abutment ends of the 
arches maximum stresses determined by the non- 
linear distribution analyses were found to exceed 
those determined by the straight-line distribution 
analyses by as much as from 25 to 50 per cent. 

This does not mean that the trial load method of 
analysis should be rejected as unsatisfactory because 
of stress uncertainties near the contact of the dam with 
the canyon profile. It simply means that in designing 
curved concrete dams such uncertainties should 
always be allowed for or accurately determined. In 
cases where the structures are of unusual size and 
importance careful analyses of the true non-linear 
distribution of stress should be made for the indi- 
vidual arch and cantilever elements. Such analyses 
can be made by the use of formule derived from the 
theories of elasticity, or by further trial load methods 
which bring the elementary parts of the cantilevers 
and arches into geometric continuity at all interior 
locations. Elaborate investigations of effects of non- 
linear distribution of stress in Boulder Dam made 
under the writer’s direction, utilising both methods of 
solution, have convinced him that the latter is the 
more accurate and more satisfactory of the two. 


Errects INCLUDED In TRIAL Loap ANALYSES. 


The amplified trial load method of analysing curved 
concrete dams makes proper allowances for several 
supplemental effects not considered in the early use 
of the method. These include effects of radial shear 
in arch elements, radial sides of cantilever elements, 
shear, moment, and thrust deformations in foundation 
and abutment rock, tangential shear in arch elements, 
twist action, and Poisson’s ratio adjustments, the 
order of development being substantially the same 
as the order of naming.’ Studies made up to the 
present time show that practically all of the supple- 
mental effects are important in the case of high storage 
dams. Possibly some of the effects can safely be 
ignored in, designing comparatively thin arch dams 
less than 100ft. high ; but it is doubtful if any of the 
effects, with the possible exception of the Poisson’s 
ratio adjustment, should be neglected in designing 
massive curved concrete dams more than 200ft. high. 

Consideration of radial shear effects in calculating 
arch deflections was found to be particularly impor- 


4 Unpublished Theses for Master of Science Degrees, June, 
1933, and June, 1934. 
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tant in the case of thick arches, as would naturally be 
expected, the importance increasing rapidly as the 
ratio of the thickness of the arch to the radius of 
curvature increases. Not infrequently, the radial 
shear deflections in the lower arches of a massive 
arch dam are found to equal or exceed the thrust and 
moment. deflections at practically all locations along 
the arch ring. Transverse shear deflections in canti- 
lever elements may equal or exceed bending deflec- 
tions in the lower parts of the central cantilevers of a 
massive curved concrete dam; but they invariably 
become less important as the height above the base 
increases, owing to the decreasing thickness and increas- 
ing flexibility of the cantilevers in the upper parts of 
the dam. Thus the inclusion of transverse shear 
effects is more important in the analysis of thick arch 
elements than in the analysis of cantilever elements. 

The importance of making proper allowances for 
radial sides_of cantilever elements increases with the 
size of the dam and the sharpness of curvature. In 
the case of comparatively thin dams with relatively 
long radii of curvature, the decrease in width of canti- 
lever at the downstream edge of the base, when the 
sides are taken as radial instead of parallel, is 
not appreciable. However, in comparatively thick 
dams with relatively short radii of curvature the 
decrease may be very important. The downstream 
base width of a cantilever with radial sides, 1-Oft. 
thick at the upstream face, was only 0-496ft. in the 
crown section of Gibson Dam, and only 0-490ft. in 
the crown section of Owyhee Dam. General dimen- 
sions of these dams are given in Tables II and III.5 
Proper allowances for radial sides tend to increase 
the flexibility of the cantilever elements, thus throw- 
ing more load on the arch elements. Consequently, 
the net result of such allowances is a new load dis- 
tribution with slightly increased radial deflections 
and slightly higher maximum stresses in both arch 
and cantilever elements. 

Allowances for foundation and abutment deforma- 
tions naturally tend to increase the calculated deflec- 
tions of the structure. The maximum downstream 
movement of the foundation rock calculated for the 
base of the crown cantilever of Owyhee Dam 
amounted to about 10 per cent. of the maximum radial 
deflection at the top of the dam. The corresponding 
movement of the foundation rock at the base of the 
crown cantilever of Boulder Dam amounted to about 
30 per cent. of the maximum radial deflection. . The 
general result of including foundation and abutment 
movements in the trial load calculations seems to be 
somewhat lower arch and cantilever stresses along 
the foundation and abutment locations at the down- 
stream face of the dam, without materially changing 
the stresses in the other parts of the structure. 

The diagrams in Fig. 1 show the effects of including 
foundation movements in calculating crown canti- 
lever deflections im a tentative arch design for 
Taylor Park Dam, a storage dam, 197ft. high, now 
being planned for construction near Gunnison, 
Colorado. The diagrams also show the effects of 
assuming cracking to occur in the tension area near 
the upstream face of the dam. Upstream deflections 
of the cantilever due to concrete weight, downstream 
shear defiections due to live load, downstream bend- 
ing deflections due to live load, and final positions 
of the cantilever, with and without foundation defor- 
mation, are shown as separate curves for the assump- 
tion that the concrete takes tension as well as for the 
assumption that cracking occurs. Portions of the 
dam subjected to tensile stresses, portions assumed 
to crack, and stresses at the faces of the dam for 
both conditions are shown on the cross section at the 
left of the figure. Load distribution curves, with 
and without cracking, were based on adjustments of 
radial deflections, including effects of foundation de- 
formations, but not including effects of tangential 
shear and twist action. Horizontal forces pro- 
duced by the maximum assumed earthquake were 
included in the total live load. Temperatures in the 
interior of the dam were assumed to be 5 deg. Fah. 
below mean annual values at the time of grouting the 
radial contraction joints. 

A study of the deflection curves in Fig. 1, both with 
and without cracking, shows that the effects of con- 
sidering foundation deformations in calculating canti- 
lever deflections were important at all elevations, 
that the effects of including shear deflections were 
important at the lower elevations, but became 
gradually less important towards the top of the dam, 
and that the bending deflections were of primary 
importance at all elevations. Shear and bending 
deflections, both with and without foundation de- 
formations, were considerably greater jn the case of 
the cracked cantilever, although the total load carried 
by the cantilever was somewhat less than in the case 
of the uncracked cantilever. The maximum stress 
occurred at the downstream:-edge of the base in both 
cases, and amounted to 553 Ib. per square inch com- 
pression in the uncracked cantilever and to 864 Ib. 
per square inch compression in the cracked canti- 
lever. 

Cracking in the cantilever elements of an arch dam 
always has a more important effect on the analysis 
of the structure than cracking in the arch elements. 
This is due to the fact that cracking in the cantilever 
elements, which usually occurs along the upstream 
face of the dam near the foundation levels, causes 





5 These tables will be included in a succeeding portion of 
this article.—Ep., Tur E, 





comparatively large increases in radial deflections 
at the top of the structure ;_ whereas cracking in the 
arch elements, which usually occurs at the lower 
elevations where the arch thicknesses are relatively 
large, causes only unimportant increases in radial 
deflections, even at the crown section. The analysis 
of cracked cantilevers invariably requires a new 
adjustment of radial deflections, whereas the analysis 
of cracked arches never does. Cracking in the arch 
elements usually occurs along the intrados near the 
crown, and along the extrados near the abutments. 

The general result of considering tangential shear 
action in trial load studies is a decrease in radial 
deflections near the crown section, an increase in radial 
deflections near the abutments, and a slight increase 
in arch stresses at the abutments without appre- 
ciable changes in stress at the crown. The importance 
of the tangential shear effects varies primarily with 
the ratio of the length of the dam to the height. 
Tangential shear action is not important in an arch 
dam built in a narrow canyon, such as Shoshone Dam, 
a 328ft. storage dam near Cody, Wyoming, where the 
length of the top arch is less than the height above 
the base of the structure. However, it is important 
in a relatively long arch dam like Gibson, a 200ft. 
dam near Augusta, Montana, where the length of the 
top arch is approximately 4} times the maximum 
height. General dimensions and design data for 
Gibson Dam are given in Tables II and ITT. Similar 
information for Shoshone Dam was included in the 
tables published in THz ENGINEER of August 11th, 
1933.° 

The general result of considering twist action in 
trial load studies is a decrease in radial deflection at 
practically all locations, a decrease in maximum arch 
stress, a decrease in cantilever stress at the down- 
stream face of the dam, and a small increase in canti- 
lever stress at the upstream face of the dam. Twist 
effects are important in most high masonry dams of 
the massive, curved gravity type, such as Owyhee 
and Boulder dams, listed in Tables II and III. They 
are also important in arch dams of more usual size 
and in straight gravity dams built in sites where the 
canyon walls are relatively steep and relatively 
close together. In the latter cases the transfer of 
load horizontally to the abutments by twist action 
may cause failure by sliding at the end sections of 
the dam, unless special precautions are taken to 
prevent the occurrence of twist. 

Table I gives a summary of the changes in maximum 
arch and cantilever stresses caused by considering 
tangential shear and twist action in analysing a 
number of curved concrete dams designed by trial 
load methods. General dimensions and design data 
for the dams included in the summary are given in 
Tables II and III. The dams are listed in order of 
decreasing height in all three tables. Inasmuch as 
the tangential shear and twist calculations were made 
concurrently in most cases, it was not feasible to 
separate the changes caused by the two different 
effects. 

It should be emphasised that the values given 
in Table I are changes in maximum stress, not 





The influence of Poisson’s ratio is introduced into 
the trial load analysis, indirectly, in the calculations 
of shear, twist, and tangential deflections, through the 
use of the shearing modulus of elasticity. In the case 
of Gibson Dam analyses of the Poisson’s ratio effect 
of the cantilever bending moment on the change in 
curvature of the arch center line, and vice versd, 
resulted in @ general smoothing out of the arch and 
cantilever stresses at the crown section without caus- 
ing important changes in stress at the. abutments. 
In a similar analysis made for Boulder Dam stresses 
were changed as much as 10 per cent. at some loca- 
tions ; but not more than 5 per cent. at locations of 
maximum arch stress, and not more than 1 per cent. 
at locations of maximum cantilever stress. In the 
latter case corrected stresses were sometimes larger 
and sometimes smaller than the original stresses. 

Another effect of Poisson’s ratio on stress occurs 
near the upstream face of the dam. This effect is 
produced by direct water pressure, and is important 
in cases where the water depths are great enough to 
cause hydrostatic pressures of considerable magni- 
tude. Effects of Poisson’s ratio on dead load 
stresses may be important in unusually high struc- 
tures like Boulder Dam, especially if the radial 
construction joints are grouted in vertical steps as 
the construction proceeds. 1n such cases Poisson’s 
ratio effects may materially reduce, or even com- 
pletely offset, the horizontal tension stresses which 
usually develop along the upstream face of the dam, 
near the abutments, during the filling of the reservoir. 


ReEsvutts oF a Trrat Loap ANALYSIS. 


Fig. 2 shows the principal results of a trial load 
analysis of the constant-radius Taylor Park Dam. 
The design analysed is the same as the one used in 
preparing Fig. 1. It is entirely tentative, and may be 
discarded in favour of a thinner arch design or an 
earth fill type of construction. However, it will 
suffice to illustrate typical results of a trial load in- 
vestigation. 

The cross section at the crown of the dam repre- 
sented in Fig. 2 is shown at the left-hand side of Fig. 1. 
The arches were thickened gradually from the crown 
to the abutments, the total thickening amounting 
to an eighth of the crown thickness at the top of the 
dam and increasing gradually to about a half of the 
crown thickness at the lower elevations. General 
dimensions and technical design data are given in 
Tables II and III. 

The analysis shown in Fig. 2 includes the effects 
of tangential shear and twist action, foundation and 
abutment deformations, radial sides of cantilever 
elements, transverse shear in both arch and canti- 
lever elements, and all the more recent refinements 
of the trial load method except the Poisson’s ratio 
adjustment and the supplemental non-linear stress 
analyses of individual arches and cantilevers. The 
total horizontal loads used in the analysis include the 
inertia force of the concrete and the increase in water 
pressure caused by the assumed maximum earthquake 





shock as well as the normal pressures produced by 


TaBLeE I.—Changes in Maximum Arch and Cantilever Stresses Caused by Considering Tangential Shear and Twist (Pounds per 
Square Inch). 
































Maximum cantilever Maximum arch stress.t 
Dam stress. 
Abutments. Crown. 
Upstream. | Downstream.| Extrados. Intrados. Extrados. Tntrados 
ans ving +47 — 84 — 50* — 84 — 82 — 18* 
+68 ~120 - 23° ~ 106 —114 — 73* 
Oshane hnessy$§ . +72 — 135 — 149* -—183 — 75 — 77* 
arse rdet Cc ~~ h + 86* —214 - 98 — 52* 
Parker§ +61 — 64 —120 — 34 - 33 —143 
Seminoe§ Cc — 4] — 61* — 27 — 55 + 31° 
Gibsont —40* — 50 — 132 — 55 | — 20 + 30 
Taylor ‘Parki§ Cc —400 — 73* —197 | —141 — 64* 
Deadwood ca Cc — 132 159* | — 235 — 38 +120* 
Eleven Mile Canyon “fs Cc ~— 73 sae | — 7 — 42 — 26* 
Cat Creek Cc — 47 | + 55* | + 26 | 29 — 24* 
\ | 
* Change in tension. + + means increase ; —- means ; decrease. 
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maximum changes in stress. In some cases, par- 
ticularly in the arch elements, the inclusion of 
tangential shear and twist effects in the trial load 
analyses shifted the elevation at which the maxi- 
mum stress occurs. In such cases the change in 
maximum stress given in the table may be less than 
the change in stress produced at locations where the 
stresses are lower than the maximum. In some cases 
tension strésses were changed to compression stresses, 
or vice versd, as a result of analysing tangential shear 
and twist action. 

A study of the data in Table I shows that the com- 
bined effects of tangential shear and twist are rela- 
tively important in all cases, Although maximum 
stresses are increased in a few instances, in both arch 
and cantilever elements the generai results of includ- 
ing these secondary effects in the trial load analyses 
are beneficial. The resulting decreases in maxi- 
mum stress amount to between 50 lb. and 150 Ib. 
per square inch in most cases, decreases which are 
appreciable. proportions of the maximum allowable 
stress which usually is set at about 600 Ib. per square 
inch. 

Dams,” by Ivan E, 





6 “ Technical ‘Design of. High Masonry 


Houk, Tue EnotnEer, August 11th, 1933, pages 128 and 129, 








¢ Preliminary analysis. § Earthquake loads included. 


the water when the reservoir is filled to the top of 
the dam. It was assumed that the radial contraction 
joints will be grouted when the average temperatures 
of the concrete are 5 deg. Fah. below the ultimate 
mean annual values for a full reservoir. Conse- 
quently, the temperature changes used in the analyses 
of the arch elements at the different elevations repre- 
sent the anticipated seasonal drops below mean 
annual values minus 5 deg. Cracking was assumed 
in the cantilever elements, and uplift forces, based 
on the one-half uplift assumption described later, 
were included in the calculations of radial deflections. 

Arch and cantilever stresses at the upstream and 
downstream faces of the dam are shown on the 
developed profile in the upper part of Fig. 2, stress 
values being shown below the elevations to which 
they apply. Principal stresses at the upstream and 
downstream faces at the abutments are tabulated in 


-the upper left-hand corner and cantilever stresses 


at the crown section during the empty condition of 
the reservoir are tabulated in the upper right- 
hand corner. Cantilever stresses at the downstream 
face of the dam are acting in directions parallel 
to the slope of the downstream face in all cases. 
Arch stresses are acting in horizontal directions 
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parallel to the edges of the arches. Load distribu- 
tion and radial deflection curves at the cantilever 
elements are shown in the lower half of the figure. 
The vertical axes of the deflection curves, marked 
‘initial position of arch center line,” represent 
the positions of the center lines of the cantilevers 
at the time the reservoir begins to fill, as well as 
the positions of the arch center lines. 

An inspection of the diagrams in Fig. 2 shows that 
more than half the total horizontal load on the up- 
stream face of the dam is carried by the cantilever 
elements ; that all-the horizontal load on the dam 
above the spillway crest is carried by cantilever 
action in the sections above spillway elevation, and 
by arch action in the sections immediately below the 
spillway ; that the downstream movements of the 
foundation rock at the bases of the cantilevers are 
appreciable proportions of the total downstream 
movements at the top of the dam; and that both 
arch and cantilever stresses are within reasonable 
limits in all parts of the structure. The maximum 
cantilever stress occurs at the downstream edge of 
the base of the crown section and amounts to 464 lb. 
per square inch. The maximum compression in the 


arch elements occurs at the extrados of the arch at 
elevation 9573, at the crown section, and amounts 
to 308 lb. per square inch. The maximum principal 
stress at the abutments occurs at the downstream face 
of the dam at elevation 9493, and amounts to 319 lb 
per square inch compression. If the tension of 30 lb. 
per square inch which occurs at the upstream face 
of the dam at the same elevation is relieved by 
cracking, the maximum principal stress will be 
increased slightly—probably not more than 10 per 
cent. Maximum shearing stresses amount to 60 lb. 
per square inch in the arch elements and to 183 lb. 
per square inch in the cantilever elements, the 
former occurring at the abutment of the arch at 
elevation 9533 and the latter at the base of the 
crown cantilever, elevation 9453. Only the maxi- 
mum shearing stress is shown on the drawing in the 
case of the cantilever elements. The fact that the 
maximum principal stress at the abutments is almost 
the same as the maximum areh stress at the crown 
shows that the amount of thickening of the arch 
elements towards the abutments was approximately 
correct. 





(To be continued. ) 








Three Locomotive Derailments. 


—— 


Y a remarkable coincidence, there were, between 
February 20th and March 20th last, three derail- 
ments of passenger trains on the London, Midland 
and Scottish Railway, and all on the former Midland 
system. Each bore a strong resemblance to the 
others, but, broadly, they were, taken in the order of 
their happening, respectively caused by (1) defective 
track and unsuitable speed, (2) defective track and 
unsuitable type of engine, (3) unsuitable type of 


engine. The second accident occurred on February 
25th; the first and third on the two dates named 
above. In the first and second cases the driver was 


killed. The first, as to which Colonel Trench reported, 
happened at Hazelwood, on the Wirksworth-Duffield 
branch, just north of Derby, when a passenger train 
of three bogie coaches and a six-wheeled van left 
the rails just after it had passed, without stopping, 
through Hazelwood Station. The locomotive was a 
tender engine, with the 0-6-0 wheel arrangement. 
The branch was classed as a third-class road, which 
signified that the speed did not generally exceed 
45 m.p.h., and that the traffic was fairly light. 
Colonel Trench considered that the permanent way 
was not satisfactory, even for a third-class road, and 
that the many defects were not such as would have 
entailed a large amount of labour to rectify. They 
were largely such matters as loose and low joints ; 
loose and defective keys ; loose spikes and defective 
trenails. These were matters that should have been 
attended to by the walking ganger, and Colonel 
Trench can see no justification for many defects of 
this nature, and considers that the permanent way 
staff must be held responsible in no small degree for 
the derailment. It was only fair, he says, to mention 
that the rails were only 21ft. in length—they were 
also laid originally in 1885, fifty years ago——which 
would no doubt have a considerable bearing on the 
maintenance problem. The permanent way inspector 
had been in charge of that area for five years, and 
had always inspected the branch once a month 
and usually once a fortnight. He had been over the 
line that day, and, when returning by an earlier train, 
thought it was travelling at 55 m.p.h. He had often 
seen passenger trains going at that speed and at 
speeds higher than he would like. He had not, 
however, reported them, as there was no speed restric- 
tion on the branch. Colonel Trench thinks it likely 
that the train concerned in the accident was running 
at nearer 50 than 40 m.p.h.—the latter figure was 
the foreman’s estimate—and that that was an im- 
portant factor contributing to the accident. But for 
that, no blame should be attributed to the unfor- 
tunate driver. As a consequence of the derailment, 
a speed limit has now been fixed and the 21ft. rails 
are to be replaced next year. 

The second derailment occurred on the morning 
of February 25th at a point 551 yards north of the 
centre of Ashton-under-Hill Station on the Evesham 
branch. There is a steep ascending gradient from 
Bengeworth Station for some 3 miles, and the summit 
is nearly } mile in the rear of the point of derail- 
ment. The line is double throughout, and is in the 
category of third-class—see above as to the Wirks- 
worth branch. As the train had not to call at cither 
Ashton-under-Hill or Beckford—both on the descend- 
ing gradient—the train was travelling at consider- 
able speed. As on the Wirksworth branch, there 
was no speed restriction. The train consisted of two 
bogie coaches only and was drawn by a tank engine 
of the Class 3, superheated, 0-6-4 type, running 
chimney first. The engine spread the track, dropped 
between the rails, and, after travelling 161 yards, 
came to rest on its right side. The driver was killed. 
Before considering the judgment formed in the 
present case by Colonel Mount, it has to be related 


at Swinderly, also on the former Midland Railway, 
in which the same type of engine was involved. 
That type had been employed on the Nottingham-— 
Lincoln branch for slow passenger trains, but on 
March 12th, 1928, nearly three months prior to the 
accident, its use was extended to fast trains, and on 
the night in question it was working the Lincoln— 
Tamworth mail, and was derailed at a speed which 
Sir John Pringle considered “* was likely to have been 
as much as 60 m.p.h.” That derailment was the 
subject of a leading article in our issue of September 
2lst, 1928, mainly because of its relation to the 
serious derailment at Sevenoaks on August 24th of 
the previous year. The latter accident inspired Sir 
John Pringle to say, in the concluding remarks of 
his Swinderly report, “‘ Attention has recently been 
drawn to the necessity for a first-class road in respect 
both of material and maintenance, if the use of heavy 
tank engines is required at high speed.” Sir John 
pointed out that the action of the rear bogie in the 
0-6-4 type engine at Swinderly tended to develop 
hunting and thrusting from side to side at the leading 
end of the engine frame, especially where consider- 
able sideway freedom is provided for the _ bogie. 
The sleeper bed—Trent gravel—-of the track at 
Swinderly did not afford the resistance required 
against slewing of the track, and two coach screws 
provided an insufficient fastening of the chairs to 
the sleepers to prevent spreading of the gauge under 
the strain set up on a straight line by the side-to-side 
thrust of the engine. The condition of the track at 
Ashton-under-Hill is best described in the evidence of 
the permanent way inspector, who told Colonel Mount 
that he inspected the line, along with the district 
engineer, in September last in connection with the 
relaying programme. ‘I thought then that this was 
a fair road, but it was getting towards the end of its 
time, and it should be put in for relaying, and it was 
put in for relaying accordingly—in 1936. There are 
a lot of decayed trenails, but there are two spikes, 
and the two spikes should hold any road with reason- 
able traffic up to 45 m.p.h.; at any rate, on the 
straight and on very ‘easy curves as we inspected 
to-day.”” Colonel Mount’s conclusion was that 
violent oscillation brought about the Ashton-under- 
Hill accident. Derailment resulted from the spread- 
ing of the road, owing to lateral weakness of chair 
fastenings, which were unable to resist the side-to- 
side thrust at the comparatively high speed of 
50 to 55m.p.h. While this engine exerted an abnormal 
punishing effect at such speed, there was also no 
doubt that the track had been allowed to deteriorate 
to the extent that it retained only sufficient margin 
of safety to carry even normal traffic at 40 to 45 
m.p.h.; hence the speed restriction which it was 
subsequently decided to impose. For this, he con- 
siders the permanent way inspector primarily 
responsible. Such decay must have been going on 
for a long time, and he was aware of the opinions 
and experience of his gangers with regard to these 
engines, of which there were fifteen at Bournville 
engine shed which supplies locomotive power for 
the branch. The inspector failed, however, even to 
travel on the footplate, and did no more than change 
a few sleepers when more extensive renewal and 
strengthening were clearly required. 

The Ashton-under-Hill derailment had a remark- 
able sequel. In order to test the peculiarities of this 
type of engine, Colonel Mount, accompanied by 
Colonel Rudgarth, the divisional superintendent of 
motive power, and Major Wilson, the new Inspecting 
Officer of Railways, rode on engine “No. 2011,” 
one of the “‘ 2000” class, when ‘working a stopping 
passenger train from Burton to Leicester. This trip 
is mentioned in the Ashton report, and Colonel 


pathetic this engine was to track defects, and riding 
on the footplate obviously afforded a rapid means of 
examining the road. On two occasions oscillation 
developed which, in my opinion, might have rapidly 
increased to a dangerous extent had speed been a 
little higher or the track less well maintained.” 
The remarkable sequel to this test, which was made 
on March 15th, was that that identical engine was 
derailed near Moira, on the Burton—Leicester linc, 
five days later. In that case there were no fatalities, 
and no serious personal injuries. The line is double, 
ranks as a second-class road, which means that it is 
a passenger line, other than a main trunk passenger 
line, subject to speeds of over 45 m.p.h. Approach- 
ing the point of derailment the line is either straight 
or on an easy curvature, and the gradients fall from 
1 in 155 to 1 in 186. Colonel Mount, who reported on 
this accident also, said that the track appears to be 
in fair condition, line and level being adequately 
maintained for a line of this category. Sleepers 
appeared to be sound and fastenings were in good 
order, although there was slight indication of old 
movement of the chairs on the sleepers ; there was 
little evidence of cutting in of the chairs. In October 
last the train in question, which used to terminate 
at Ashby, was extended to Burton, a distance of 
10 miles, as a non-stop train. There was a corre- 
sponding extension of an up train in the afternoon. 
calling at all stations. Engine “‘ No. 2011” had been 
stationed at Burton for the purpose of working those 
two trains. It was driven by the same driver as on 
the occasion of Colonel Mount’s test on March 15th, 
and the speed, seeing that the gradients were generally 
falling and high speed was quickly and easily attain- 
able, was not likely to have been less than 60 m.p.h. 
The train consisted of four bogie coaches. On the 
day in question the ganger and five men were working 
near Gresley Tunnel, 1} miles on the Burton, or 
farther, side of the subsequent derailment. They 
had gone there because one of the gang reported by 
telephone that on walking to work he had found the 
line—as had happened to a lesser degree during the 
previous three or four weeks—badly displaced ; as 
much as 3in. in certain places, and the gauge spread 
to jin. slack. About 1.30 p.m., whilst working at 
Gresley Tunnel, the ganger received a message that 
the line was out of order at Moira West Junction, 
where, on almost new standard track, there were four 
zig-zags in the track to the extent of 3in. or 4in. over 
about twenty sleepers. At 4.30 p.m. the ganger 
put the matter right and considered the road to be 
safe. To cut a long story short, both these defects 
were evidently caused by the passage of the train, 
with the same engine, from Leicester to Burton the 
previous night. The defect at Moira was not noticed 
by the ganger as he, being engaged at Gresley, had 
not walked his length that morning. After the repairs 
had been carried out during the afternoon, the ballast 
cannot have been sufficiently consolidated to exert 
its full holding power, with the result that, failing 
reduction to an appropriate speed of 40 to 45 m.p.h., 
the usual oscillation of the engine commenced when 
it passed in the evening, and derailment followed. 

As the earlier of these two reports reveal causes 
for criticism as to the upkeep of the permanent way 
on the old Midland Division, it should be recorded 
that Colonel Mount concludes his Moira report by 
saying that it is noteworthy that on that division 
alone, which comprises 3418 track miles, no less than 
987 miles have been relaid, re-railed, or re-sleepered 
during the five years 1930-34. Then, in respect of 
these particular locomotives, it is to be noted that 
there are forty of them, which have been running 
for about twenty-eight years. It was therefore 
decided to make a trial under the following altered 
conditions, viz., the replacement of the leading axle 
Cartazzi boxes and of the coil springs by standard 
type boxes and laminated springs ; the replacement 
of the bogie by a standard bogie with side belsters, 
as used on the new 2-6-4 type tank engines ; and the 
replacement of the screw reversing gear by a lever 
gear to facilitate the use of the engine for shunting 
purposes. As a result, comparative tests, at speeds 
varying from 35 to 60 m.p.h., with one engine so 
modified and another not altered, were carried out a 
few days after the derailment at Moira, on a straight 
length of second-class track. The conclusion was 
reached that the unmodified engines were not suit- 
able for working trains at speeds over 45 m.p.h., 
and, indeed, Colonel Mount was informed that severe 
oscillation was experienced at no more than 50 m.p.h., 
the passage of the engine causing some track damage. 
On the other hand, the alterations undoubtedly 
made for improvement, oscillation and roll being 
damped out, so that even when running at 60 m.p.h. 
the riding was satisfactory. Having regard, however, 
to the facts that these engines now possess super- 
heated boilers of standard design, which can be 
utilised for other engines, and that modern tank 
engines with lighter axle loading and higher tractive 
effort were becoming available, the company decided 
that the above-mentioned alterations were not 
justified, and the majority of the engines have been 
taken out of service with a view to early scrapping 
and the release of the boilers for use elsewhere ; 
@ certain number have been left in goods traffic for 
the time being, subject to a maximum speed of 
45 m.p.h. 








that on June 6th, 1928, there was a fatal derailment 


Mount says that it “clearly illustrated how sym- 
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L.N.E.R. Oil-Electric Paddle Vessel 
*“ Talisman.” 


N Friday, June 28th, we were invited to attend 
( demonstration trials of the new electrically pro- 
pelled paddle vessel “ Talisman,’’ which has been built 
by A. and J. Inglis, Ltd., of Pointhouse Yard, Glasgow, 
and engined by the English Electric Com Ltd., of 
Stafford and Rugby. The new vessel will dient take up 
regular passenger service on the L.N.E.R. Craigendoran 
Pier routes to Clyde estuary ports. A view of the ship on 
trial is reproduced above. 

Choice of Design.—In the long series of Clyde passenger 
ships, which, in close upon @ century and a quarter, have 
followed the “ Comet ” of 1812, there has been represented 
almost every class of propelling machinery which could 
be ac commodated in @ hull adapted for shallow draught 
service. The “Talisman” is novel in that she is a 
paddle vessel with an electric motor directly attached 
to the. paddle shafts, thereby eliminating any chain or 
geared drive. Apart from other advantages, the oil- 
electric drive has enabled an installation of minimum 
weight and small size to be adopted, with four generator 
sets running at a medium speed of 600 r.p.m., giving a 
high degree of flexibility and reliability. The design of 
the electrical machinery has been worked out in such a 
way that it is impossible to throw excessive loads on 
either the generators or engines, while the patented regene- 
rative system of braking adopted facilitates very rapid 
manceuvring. On her trials the ship was stopped in two 
and a half lengths from a speed of 17 knots, the control 
lever being pulled straight back from full speed ahead to 
full speed astern. The use of direct bridge control further 
simphfies the navigation of the ship, and it was shown 
during the trials that the vessel is very handy in making 
and getting away from piers and that she could keep to 
her schedule with a lower average speed between piers 
than a steamer, and with a corresponding lower fuel cost. 

Hull and Machinery Particulars.—The- steel hull is sub- 
divided into eight water-tight compartments, and the ship 
has been construeted for carrying passengers on Steam 3, 
4, and 5 Certificates, complying with full Board of Trade 
requirements. The principal hull and machinery par- 
ticulars are given in the table below : 


Hull and Machinery Particulars. 


Length overall .. Se ae 
Length between perpendieulars -. i. 3I56&. Gin. 
Breadth, moulded .. - . 27, Gin 
Depth, moulded - 9ft. 6in 
Maximum loaded draught .. 6ft. 5in 
Summer freeboard .. j i .. 2ft. S}in. 
Net registered tonnage .. .. . ma) Re 

Gross tonnage >  aabiekc: » Samwdveley See 
Designed service speed 17 knots 
Speed on trials . : 17-5 knots 
Number of passengers 1259 
Number of erew r+ 21 

Total propelling power of motor 1300 s.h.p. 
Paddle speed at full rated sete 2. 50 r.p.m. 
Number of oil engines Fe Four 
Total power of engines 1600 b.h.p. 
Speed of generator sets 600 r.p.m. 


The general lay-out of the ship, reproduced herewith, 
indicates the comparatively small space taken up 
by the propelling machinery. There are three passenger 
decks, and the promenade deck extends the full length of 
the vessel, and is furnished with a glass window shelter 
ateitherend. The first-class restaurant is situated forward 
and below it is the first-class smoking-room. A separate 
stairway from the promenade deck leads to the third- 
class saloon, which also incorporates a smoking-room and 
bar. All the accommodation is ventilated by “‘ Thermo- 
The galley and 


tank ”’ fittings, and is electrically heated. 








pantry are on the main deck directly above the engine- 
room, while the officers’ accommodation is arranged aft 
and that for the seamen forward. The deck auxiliaries 
include a Reid steering gear, capstans, and windlass, with 
a Brown telemotor. All the auxiliaries are electrically 
driven with English Electric marine pattern motors, 

Propelling Machinery.—The general arrangement of the 
propelling machinery is shown on page 7. 

The four oil engines are of the standard English-Electric 
eight-cylinder type, each with a rated output of 400 b.h.p. 
at 600 r.p.m., the cylinders having a bore of 10in. and a 
stroke of 12in. They are started by compressed air on all 
eight cylinders, and the controls are neatly grouped at the 
front end of the engine. The air intakes are fitted with 


Burgess silencers, and the exhaust manifolds are water 





The lubricating oil and fuel oil filters form part of 


cooled. 


are of the usual feathering type, with eight steel 
floats. They have a width of 5ft. lin. an external diameter 
over the paddle floats of 16ft. 6in., and a wheel diameter 
at the float centres of 13ft. 10in. The paddle shaft is 
direet coupled and bolted to the propulsion motor. We 
may state that the special seatings for the main generating 
sets and the propulsion motors were designed under the 
supervision of Mr. A. Caldwell, M.I.N.A., of Messrs. 
Constants. The whole of the cables were supplied by 
Callender’s Cable and Construction Company, Ltd., and 
were installed by Harland and Wolff, Ltd., of Govan. 
ae other auxiliaries in the engine-room we noted 
that the Drysdale vertical-spindle pumps for general 
services, are equipped with Igranic starters and English- 
Eleetric motors. There is an Alfa Laval oil purifier, with 
clean and dirty oil tanks, and two main fuel supply tanks. 
which can be filled from a tank wagon. The auxiliary 
engines include a 20-kW National oil engine driven 
standby generator set, and an emergency set of similar 
make, with two Hamworthy electrically driven air com- 
pressors for providing starting air. Besides the vertical 

umps above mentioned, there is a 2-ton Drysdale 

*Horzoil” fuel transfer‘pump. A separate exhaust 
system is provided for each engine, “ Vortex '’ silencers 
being fitted in the funnel. Attention may be called to the 
ventilation of the engine-rooms, which is effected. by 
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the engine, and ate arranged in du = we for cleaning. An 
airless injection system of the C.A.V.-Bosch type, with fuel 
pumps for each cylinder, is used, a special cut-off being 
provided to prevent the engine from running away should 
one pump jam in the full open position. In order to 
facilitate the cleaning of the cylinder jackets, special con- 
nections for high- ure water are provided. The 
generators are each 284-kW, 250-295-volt machines, 
are separately excited, and are self-ventilated. The 
auxiliary generators are overhung from the main genera- 
tor shaft and are 220-volt, 36-kW machines. 

The main propelling motor is of the double armature, 
separately excited type, with the armatures coupled back 
to back, and has a full load normal output of 1300 s.h.p. 
at 50 rpm. It is ventilated by two motor-driven 
Keith Blackman fans, each worked by a 6 .h.p,, 
850 r.p.m., variable-speed motor. The paddle wheels 
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“ TALISMAN *’ 


forced air from the main propulgienn motors, delivered 
through air ducts beneath the floor plates. 

Electric Controls.—The control of the speed and direction 
of the propulsion motor is on the Ward-Leonard principle, 
operating on the excitation fields of the main generators 
by means of a controller rheostat placed in the engine- 
room and operated direct from the bridge or from the 
control platform, The various control boards, numbered 
from the aft end, are shown in the drawing on page 7. 


Board No. | is divided into four sections, one for each 


main generator set, and is complete with the necessary 
instruments, meters, and voltage regulators. 

Behind the board is mounted an electrically held-in 
contactor conneeted so that as the oil engine is started 
up the contactor closes, preparing the field and alarm 
circuits of the main generator. Contacts are provided 
on the contactor in order to give alarm in the event of 
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the engine shutting down while the main generator is 
supplying the propulsion circuit or the auxiliary generator 
volts failing, or the contactor coil failing, Any of the 
above-mentioned conditions causes the contactor to fall 
out and take off the field from the main generator while 
the main generator armature is connected in circuit. 

Board No. 2 is mounted back-to-back with board No. 1, 
and is similarly divided into four sections, each equipped 
with switches and indicating lights and voltage regulators 
for the auxiliary generator sets. 

Forward engines board No. 3 is divided into two 
sections, one comprising a main breaker, which 
is mechanically interlucked with a multiple-switch 
starter, and the other a 1000 ampére double-pole, double- 
throw, change-over switch for changing the propulsion 








The regenerative braking equipment is so designed 
that excessive regeneration which would tend to over- 
speed any one of the engines is prevented, A. further 
protection consists of an over-speed governor trip handle 
on the engines themselves which actually only operates 
in _ event of the normal regenerative braking equipment 
failing. 

The regenerative equipment incorporates suitable 
time delay features, and is entirely automatic in operation 
and designed to be as far as possible foolproof. It is 
so regulated that under no conditions can the generating 
sets be speeded up above a predetermined limit, nor can 
the voltage across the armature rise to a dangerous figure. 





A cubicle is mounted on each of the main generators 
for cutting the generator out of service, and is complete 
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ENGINE AND MOTOR ROOM OF THE “ TALISMAN*’ 


field circuit from one exciter to the other, together with 
suitable switches for changing the motors of the exciter 
sets, main generator field circuits, and controller circuits, 

At the back of board No, 3 is board No. 4, which is 
again divided into two sections, one comprising the feeder 
circuits to the various auxiliaries, and the other the controls 
for the 20 kW auxiliary generator set. 

Below we give a view of the control desk which is 
placed on a control platform in the ine-room, and is 
the control centre for the equipment. e board is pro- 
vided with four lamps for indicating which generators 
are on propulsion, and if one goes out an alarm is given. 
There is ao one lamp to indicate when the regenerative 
braking equipment is operating, one green lamp is con- 





CONTROL DESK 


nected across the armature of the steering motor to indicate 
supply to that motor, one white lamp to indicate that the 
excitation is on, two green lamps to indicate that the 
fans are running, and one red lamp for propulsion circuit 
earth leakage indication. Mounted on the top of the 
desk are a main propulsion circuit ammeter, one double- 
element wattmeter scaled in H.P. to indicate the combined 
H.P. input to the propulsion motor, and one speed indicator 
operated by a magneto generator driven from the paddle 
shaft. In parallel with this latter instrument is another 


instrument mounted on the bridge to indicate the direction 
of rotation of the paddles. Behind the desk there is 
mounted a series regulator for controlling the fan motor 
speed, while underneath the control platform and driven 
from the control desk is the propulsion motor shunt field 





regulator. 





with hand wheel and electrical operation and indicating 
lights. At the forward end of the engine-room are the 
two motor-driven exciter sets, one of which acts as a 
standby to the other. They are provided with windings 
which keep the load on any main generator to a predeter- 
mined limit. Each exciter is driven by a 10-5 h.p. motor. 

Telegraph Equipment.—The control of the vessel is 
carried out entirely from the bridge by means of ar 
ship’s telegraph pedestals, which were supplied A. 
Robinese and Co., Ltd., of Liverpool. The pedestals 
operate the main propulsion controller rheostat in the 
engine-room by means of rods and bevel wheels, vid a 
clutch, and an engine-room tell-tale. The clutch box is 
used to isolate the bridge telegraphs and connect the con- 
troller to a tele placed on the control platform in 
the engine-room. this is done the bridge telegraphs 
operate a tell-tale in the engine-room in the normal way. 
A switch on the bridge is provided with two positions, one 
indicating ‘“‘ standby” and the other “ fini with 
engines.”” This switch lights an indicator in the engine- 
toom and rings a bell to indicate the two signals. The 
oer apeel is Sa Sie form of © lett anaes cain wheel 
ights when the equipment is ready for propulsion purposes. 

Throughout the official and the various demonstration 
trials the machinery and switchgear worked entirely 
satisfactorily, and the performance of the “ Talisman ” 
under service conditions will be watched with interest by 
all electrical and marine engineers interested in ship 
propulsion. 








Prevention of Ice Accretion on 
Aircraft. 


On Thursday of last week we attended a demonstration 
in London of the Dunlop “‘ Anticer,”’ a method or ‘device 
designed to prevent the formation or accumulation of ice 
on aircraft. A considerable number of accidents to air- 
craft have occurred in which the cause of the mishap was 
attributed to the formation of ice on the wings and other 
parts of the machine. The danger of such accretion is a 
real and serious one under appropriate meteorological 
conditions, but the common impression that the machine 
becomes heavily loaded with ice is a little erroneous. 
Generally speaking in ice-forming conditions the ice accu- 
mulates on the struts, stay wires and leading edges of the 
wings, tail planes and fin and not to any serious extent on 
the surfaces of the wings. While the weight of the ice is 
not negligible the serious feature of its formation resides 
in the fact that it builds up into shapes destructive of the 
aerodynamical characteristics of the to which it 
adheres. On a streamlined strut, for instance, it has been 
observed to build up in the form of two ridges projecting as 
much as lin. forward from the front of the strut 
thereby greatly increasing the air resistance. On the stay 
wires ice may form but the vibration of the wires usually 
shakes it off before the accumulation reaches a serious 
degree. On the leading edges of the wings, tail planes, 
and fins ice may accumulate in such formation as gravely 
to increase the drag and reduce the lift. Its adherence is 
commonly very tenacious, the aerodynamical phenomena 
occurring at the leading e apparently assisting its 
accretion and adhesion. The character of the deposit has 


adheres with almost equal tenacity to wood, metal, oiled 
silk, and rubber. } ; 
The. ‘“ Anticer”’. system ‘was developed by Major 


Stewart, Mr. Lockspeiser and Dr. Ramsbottom at the 
Royal Aircraft Establishment, Farnborough. Its com- 
mercial development and application have been acquired 
from the Air Ministry by the Dunlop Rubber Company, 
Ltd. The method does not make use of heat to prevent 
the formation of ice. It relies on the continuous saturation 
of the edges to be protected with a liquid which lowers the 
freezing point of water. The liquid employed consists of 
90 per cent. ethylene glycol and 10 per cent. ethyl alcohol. 
It is fed from a container under air pressure through 
rubber tubing to the leading edges of the wings, &c., 
where it escapes through holes perforated in the tube at 
jin. intervals and thereby reaches the underside of a strip 
of porous leather attached round the leading edge.” The 
liquid creeps through the leather and wets it on the 
outside. 

On a “ Hart ” aeroplane with about 70ft. of leading edge 
to be protected a flow of about 2 pints of the liquid per 
hour is found to be sufficient to prevent the formation of 
ice. Flows of less amount are effective, but they do not 
prevent entirely the accretion of ice. Flows of about 
1-5 pints per hour are found to permit ice to form to a small 
extent but almost as soon as it is formed a very thin layer 
of it adjacent to the leather is melted by the liquid and the 
remainder is at once blown off by the air stream. Forma- 
tion and removal in this manner then proceed alternately. 
Provision is made to allow the pilot to increase the flow 
up to 3 or 4 pints per hour in cases of emergency. 

The system does not add any great weight to the 
machine and can readily be applied to existing aircraft 
without noticeably affecting their aerodynamical character- 
istics. The leading edge fitting weighs about 12 Ib. per 
100ft. run. The liquid weighs 12 Ib. per gallon and the 
container and piping about 5lb. to 6lb. Hence for a 
Hart machine with sufficient liquid for four hours’ con- 
tinuous use the total weight of the equipment is about 
25 lb. to 261b. The air pressure required to feed the 
liquid to the leather edge may be obtained from a com- 
pressed air bottle used for operating the air brakes or from 
an oxygen bottle the consumption of air or oxygen being 
too small to influence the supply appreciably. If no con- 
venient source of air pressure is available the liquid may 
be supplied in bottles under pressure or be fed to the parts 
to be protected by means of a small pump. These parts 
may readily be omitted when a flight is about to be made 
under conditions unlikely to conduce to the formation of 
ice. The mixture has a flash point of about 200 deg. Fah. 
Its use therefore does not increase the risk of fire on the 
machine for its flash point is much higher than that of the 
petro! carried as fuel and higher even than that of the dope 
applied to the wing covering. 








STEAM AND ELECTRIC WINDERS. 


AT a meeting of the South African Institution of Engi- 
neers, Mr. A. Lindley recently read a paper entitled “ A 
Comparison between Steam and Electric Winders.” 
Tn this paper he dealt first with the air-compressing plant, 
and said it could be shown that, assuming a plant with 
a capacity of 30,000 cubic feet of free air as a reciprocating 
steam drive, the cost was about $d. per 1000 eubic feet ; 
but as an electric drive, the cost was about 8d. per 1000 
cubic feet. -For a turbo-compressor plant the cost was 
even less, being about 0-35d. per 1000 cubic feet. These 
figures are based on steam cost of 1-85d. per 100 lb. 
and current at 0-34d. per unit. They establish a case 
for a steam-compressing plant. ing the wind- 
ing plant, for the sake of com Mr. Lindley 
took a definite hoisting condition with a depth of 6500ft. 
and rock load of 9000 lb. and hoisting speed of 3000ft. 
per minute. With a steam hoist the steam consumption 
was 800 Ib. and the cost per trip 14-8d. With a Ward 
Leonard t; electric hoist, the current used was 42-8 
units, and the cost per trip 14-5d. This close comparison 
is not realised, but is due to the fact that steam 
is much cheaper than current when taking units of equal 
available energy values. Shaft depth does not influence 
the comparison to any great extent. In concluding the 
paper, Mr. Lindley said it must be agreed that the 


comparisons and opinions given were controversial, 
and could be upset by different sais ot “It may 
appear that too much has been made of the steam hoist,” 
he said, “ but stress has purposely been laid on this, because 
it is too often taken for granted that a hoist should be 
electrically driven whatever the ethics of the case. 
Broadly, it is the air-compressor plant on a mine which 
is the deciding factor, and the mixed-pressure turbine in 
conjunction with steam hoisting is a scheme which deserves 
more consideration together with the use of higher steam 
pressure than those prevailing generally on the Rand.” 








Ir is sixty-five years ago since, on June 2st, 1870, 
sixteen passengers and two railway servants were killed 
in an accident to a return excursion train from King’s 
Cross, Great Northern Railway. The axle of a Man- 
chester, Sheffield, and Lincolnshire Railway wagon on 
an up goods train failed, and the derailed wagon fouled 
the down line as the excursion train was approaching. 
In reporting on the disaster, Captain Tyler said that the 
axle which failed was of only 3{in. diameter at the boss, 
instead of the then standard of 44in. Then, on July 3rd, 
was the sixtieth anniversary of the very unusual accident 
which occurred at Scotsgap, on the North British Railway 
where that company’s branch from Rothbury joined the 
Reedsmouth-Morpeth line. The train concerned was a 
** mixed ” one, é.¢.. @ goods train c ing also passenger 
coaches. The leading vehicle was a North British wagon, 
the draw-bar of which came out and acted as a lever to 
throw the next wagon off the rails. Six other wagons and 
the six passenger coaches left the line, and all but the last 
carriage fell down a 30ft. embankment, killing three 
passengers and the guard. The Board of Trade report 
recommended that on mixed trains the passenger vehicles 
should be next to the engine. Under the continuous 





been found to be little affected by the nature of the 
material of which the leading edge is composed ; the ice 





brakes rules this became a necessity and is embodied in 
the standard rules. 
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The Royal Agricultural Show ‘at 
Newcastle-upon-T yne. 


No. 


(Continued from page 664, June 28th.) 


M\HE number of stands in the implement yard is 

fewer than at the Ipswich Show last year, but the 
individual exhibits exceed in number those of any 
Show since 1930. There is a falling-off for some 
reason in the entries for the Society’s silver medals 
for “‘ new implements.” This year there are only six. 
They include the Leake “ precision” seed drill, 
shown by Ransomes, Sims and Jefferies, Ltd.; a 
tractor transportable rake, by Blackstone and Co., 
Ltd.; a tractor, by Bristol Tractors, Ltd., Willesden ; 
a rotary cultivator, by the B. H. Brown Engineering 
Company, Ltd., Newcastle-upon-Tyne; a _ small 
motor mower, by A. C. Bamlett, Ltd., Thirsk ; and 
an appliance for automatically opening and closing 
gates, by W. H. Bennett, Penrith. It need scarcely 
be pointed out that this list does not represent all 
the new machines in the Show ground, as will be 
gathered from the particulars of machines given in 
these articles. Nor can they all be described strictly 
as “new.” The seed drill, for instance, is an improve- 
ment on that shown at two previous Shows. Although 
they are not entered for the silver medal competition, 
some of the appliances exhibited by the British 
Oxygen Company will be found both novel and 
instructive to most of the visitors to the implement 
section. The oxygen cutting machines and the oxy- 
acetylene equipment for welding or cutting show 
considerable progress in these processes. 


JouHn FowLEeER AnD Co., Lrp. 


Messrs. Fowler's stand contams a complete 
range of rotary ploughs, familiarly known as 
* Gyrotillers,” varying m power from 30 to 170 h.p. 





mined angle or left free to adapt themselves to the 
existing camber of the road. Power steerage is 
employed on these rollers. 

The illustrations Figs. 6 and 7 represent one of the 
Fowler-Sanders compression-ignition engines which 
are being shown for the first time. These engines are 
fitted into all Fowler products and are made in two, 
three, four, and six-cylinder models, varying im power 
from 21 to 72 h.p. The cylinders are cast in pairs and 
the combustion chamber is of the Fowler-Sanders 
* air-swirl” type, which is claimed to give a very 
high grade combustion and clean exhaust. Loose 
wet “ centrard ” steel liners are fitted in the cylinders ; 
the crank case is of cast iron in one piece, and the 
sump is of aluminium alloy with a large oil well in 
which is submerged the suction pipe of the oil pump. 
The pistons are of aluminium with three pressure 
rings and two oil scraper rings. The valves are of the 
overhead type and are actuated by push rods with 
hardened ball ends which engage on hardened steel 
pads in the valve rocker levers. The tappets are of 
the roller and plunger kind, spring loaded and running 
in gun-metal guides. The engine is automatically 
lubricated throughout by a gear pump driven by 
bevel gears from the cam shaft in the crank case. 
The fuel injection system has a separate fuel pump, 
elements and injection nozzles delivering a measured 
quantity of fuel to each cylmder. The moment at 
which the injection commences is fixed. The fuel 
pump is driven at half engine speed and is of the 
Bosch pattern. The water circulation is effected by a 
centrifugal pump on a shaft driven from the timing 
gear. The engine can be easily started as a result of 





speed within close limits. The valves are disposed 
horizontally and can be removed without breaking 
water or cylinder gasket joints or lifting the cylinder 
head. The gear for operating the valves is of a design 
which permits the operation of both inlet and exhaust 
valves from a single operating rod, actuated by an 
excentric, cams being dispensed with and the number 
of working parts reduced. 

Besides internal combustion engines Messrs. 
Bamford show several agricultural implements of 
recent design, including a mowing machine with 
oil bath lubrication for the whole of the gearing. 
There is also a tractor trailer mowing machine 
fitted with an adjustable tractor pole and a patented 
semi-automatic lifting arrangement which can be 
operated from the tractor by the driver. The main 
frame and gearing have been specially built for motor 
traction, whilst the road wheels have a specially 
straked tread to give a firm grip of the ground. A 
new side delivery hay rake and swath turner is 
shown by Messrs. Bamfords, in which the work is done 
in full view of the driver. The centre portions of the 
rakes are instantly removable for swath turning and 
a patented feature about the machine is that the ends 
of the rakes at the collecting end are slidably adjust - 
able to suit varying widths of swaths. Besides per- 
mitting the machine to be adjusted for swath turning, 
the sliding heads are useful for contracting the width 
of the machine so that it will pass through a narrow 
gateway or down narrow lanes. The machine is 
particularly suitable for ridge and furrow work, 
because of the fact that the rakes are set immediately 
in front of the road wheels. 


Ler, How. Anp Co. 


Pumps and pumping plants are shown on Lee, 
Howl and Co.’s (Tipton) stand in the machinery in 
motion section. The firm has over fifty years’ experi- 
ence in this class of work. The exhibits include colliery 
pumps of the triplex ram type, which are well known 
in the North of England, steam pumps and small 
electrically driven totally enclosed pumps for the 
coal face. There are also centrifugal pumps of both 
the vertical and horizontal types, the ‘‘ Non-Clogg ”’ 











FIGS."6 AND 7—FOWLER-SANDERS SiX CYLINDER C.|I. 


They are operated by compression-ignition engines, 
as are also the crawler tractors and road rollers. 
(syrotillers are crawler-type tractors on which 
are mounted two oppositely rotating tiller rings and 
cutters which pulverise and aerate the soil down to 
the full working depth—between 8in. and 20in.— 
according to requirements. The maximum working 
depth of the smallest machine is 14in. These gyro- 
tillers are claimed to till the soil completely in a 
single operation, and the finished seed bed can be 
left either flat or furrowed to suit the crop. The 
crawler-type tractors are suitable for general agri- 
cultural and forestry operations. They are simple 
in design and of ample strength, the tracks being 
of the non-lubricated, pim-jointed type, made of 
forged alloy steel parts, heat treated and hardened. 
The special feature of the oil-driven road roller is 
a resilient drive which absorbs any shock arising 
trom frame distortion or vibration when starting, 
scarifying or travelling over uneven ground. Four 
road speeds are available in both directions. Another 
special feature is a cambering device for the hind 
rolls, which can be set independently to a predeter- 








the provision of an automatic decompression device. 
It should be pointed out that the bracket under the 
fan in Fig. 7 is not an integral part of the engine, but 
is fitted for use on a ‘‘ gyrotiller.” 


BaMFoRDs Lp. 


This Uttoxeter firm is represented by petrol, 
parafiin, and heavy oil engines of the compression- 
ignition type. In the compression-ignition engines a 
patented combustion head is fitted, into which the air 
is injected at high pressure in two streams, the fuel 
stream being at right angles to the air stream and in 
the low-pressure zone between them, thus ensuring, it 
is claimed, an intimate mixing of air and fuel and 
perfect combustion at all loads, with the practical 
elimination of “knock,” whilst easy starting from 
cold under all atmospheric conditions is secured, no 
auxiliary starting devices being necessary. The 
pump is situated on the outside of the casing and 
delivers the fuel through a strainer to the atomiser 
which is of the self-cleaning type, a governor con- 
trolling the action of the pump and maintaining the 








centrifugal pump is to be seen passing solid spherical! 
bodies nearly equal to the diameter of the delivery 
pipe. Other exhibits include surface and well pumps 
for small water supplies. Altogether, nine pumps are 
shown in operation, the motive powers employed 
being electric motors, belts, compressed air, and 
internal combustion engines. The ‘‘ Non-Clogg ”’ 
pump was formerly manufactured by Rees Roturbo 
Manufacturing Company, Ltd. Its chief feature is 
the impeller which has two bulbous and well-rounded 
blades of streamline shape. The blades are open- 
sided, leaving no empty spaces at the sides for the 
accumulation of solid matter. There are no eye 
rings or running joints between the impeller and the 
casing, where stringy or fibrous matter can accumu- 
late and become wedged. The impeller is surrounded 
by a large annular space between the outer blade tips 
and the inner surface of the casing. The makers 
claim that this prevents any possibility of solid 
matter jamming between the impeller blades and the 
casing and ensures that the speed energy in the water 
leaving the impeller has been converted into pressure 
before coming into contact with the casing itself, 
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so that the amount of wear on the casing is reduced 
to a minimum. 


Fopens, Lap. 


An impressive display of industrial motor vehicles 
of the heavy type is being made by Fodens, Ltd., 
Elsworth Works, Sandbach. These include a timber 
tractor with six-wheeled timber carriage, an eight- 
wheeled hydraulic three-way tipping wagon, a 
standard six-wheeled wagon, and a wagon with 
streamlined cab... Tn all cases the vehicles are pro- 
pelled by Gardner compression ignition engines. 
The timber tractor, Fig. 8, has been specially 
designed to haul loads of 12 tons up to 25 m.p.h. 
It has a five-cylinder engine, which develops 85 b.h.p. 
at 1550 r.p.m., and the transmission is through a 
single plate clutch, four-speed gear-box with reverse 
gear, roller chain in an oil bath, to a countershaft 
mounted on roller bearings, from which the drive is 
transmitted through another roller chain to the rear 


unladen weight of the timber carriage is 4 tons 
8 cwt. 2 qr. 


Wit11aAM Foster AND Co. 


Amongst the exhibits of William Foster and 
Co.,. Lid., Lincoln, is a 7 h.p., single-cylinder 
traction engine of the agricultural pattern, which, 
while primarily used for driving and hauling thrash- 
ing machinery, is also useful for general agricultural 
purposes. This engine embodies all the most up-to- 
date features, such as winding drum and steel rope, 
injector and pump, and compensating gear. It 
will haul in the fast speed a gross load of 
16 to 20 tons on good roads, with gradients up to 
1 in 20, and in the slow speed up gradients of 1 in 8. 
The continuous maximum power developed is 36 h.p., 
and the cylinder has a diameter of 84in., with a stroke 
of 12in. The road speeds are 2 and 4 miles per hour, 
and the weight in working order 104 tons. The driving 
wheels are 6ft. diameter, 16in. wide, and are built 











also shown a number of appropriate units selected 
from the range of bulk lubrication equipment manu- 
factured by this firm. The special gun filling attach- 
ment is an extremely useful assembly which permits 
any type of grease gun to be filled instantly from a 
drum of lubricant without waste .or the risk of con- 
tamination. We can strongly recommend all farmers 
to pay @ visit to this unique stand, for there is still 
a lamentable amount of ignorance of the subject of 
lubrication on many farms. 


BLACKSTONE AND Co., Lrp. 


The firm of Blackstone and Co., Ltd., exhibits com- 
pression ignition engines for industrial, agricultural, 
and marine purposes. For the first-named purpose 
the three-cylinder E.P.V. totally enclosed vertical 
engine is specially suitable. It is remarkable for its 
clean appearance, and, being less than a man’s 
height, is very easily accessible without need for 
ladders or platforms. It is unusually compact for 








Fic. 8-85 B.H.P TIMBER TRACTOR—FODENS FIG. 10—THRASHING AND FINISHING MACHiINE—FOSTER 


axle through machine-cut differential gearing totally 
enclosed in an oil bath. An arrangement is provided 
whereby the differential gear on the rear axle can be 
locked solid. The wheels are shod with high-pressure 
pneumatic tires. A winding drum is provided. It 
is of cast steel and is driven by spur gearing from the 
countershaft. A powerful brake operates on the drum 
and the hauling is done by in. flexible steel rope, of 
which there is a length of 100 yards. Front and rear 
winding rope bollards are rigidly bolted to the chassis 
frame. Two anchors are fitted, one under the centre 
of the tractor and the other on the rear end of the 
frame. The centre anchor is operated from the 
driver’s cab. Other points about this machine worthy 
of mention are the three-point suspension of the engine, 
vacuum servo-assisted foot brake on the rear wheels, 





screw-operated hand brake on drum on the rear 


up of two solid T rings. The spokes are cast into hard 
metal centres and the outer ends strongly riveted 
to the T rings of the wheel. The gearing throughout 
is of the best crucible cast steel, and the crank shaft 
pinions and the double-speed wheel are arranged 
within the crank-box. Differential gear is fitted 
to enable the engine to turn the sharpest corners 
with ease. The gear can be locked when required, 
so that both wheels revolve with the axle. All gear- 
ing is well protected against admission of dirt and 
against possibility of accident. A change of speed 
can be effected instantly by one lever. 

Other exhibits on Messrs. Foster’s stand are two 
medium size thrashing and finishing machines, 
4ft. 6in. wide, with the forecarriage at the shaker 
end and inside elevators—Fig. 10. These machines 
are fitted with ball bearings throughout, @.e., to all 

















FIG. 9—SIX-WHEELED TIMBER CARRIAGE—FODENS 


axle, and the peculiar wheel spuds which can be 
speedily attached and detached. The length of the 
tractor is only 12ft. 7in., width 7ft. 6in., wheel base 
8ft. 6in., front track 5ft. 2in., rear track 5ft. 84in., 
overall height 8ft. 6in., turning circle 16ft. 6in., and 
the weight 5 tons 18 cwt. 

Fodens, Ltd., also shows a new six-wheeled timber 
carriage—Fig. 9—for operating with the tractor. 
The overall length of this carriage is 31ft., and the 
width 7ft. 4in. The front axle is carried on single 
road wheels and the rear bogie on four wheels. The 
bogie has strong springs and is pivotally mounted, 
allowing the axles to adjust themselves to rough and 
broken ground. The forecarriage is a mild steel 
channel frame and the rearcarriage is a steel pressing 
with slides for the pitch pine pole. On all the rear 
bogie wheels there are vacuum and cable brakes, 
independently operated from the tractor cab. The 








the outside bearings of the principal shafts, as well 
as to the throws of the shoe and shaker shafts. Each 
also has a chaff sifter, reversible screen and concave, 
improved awner, and a divided main blower. These 
machines are adapted for the reception of straw 
trussers. A further exhibit is an improved chaff 
cutter which has ball bearings and machine-cut 
gears. It has a lath type bagging elevator, but can 
be fitted with a chaff blower as well if desired. This 
machine. is said to be silent in operation and only 
requires 6-8 b.h.p. to drive it. 
TECALEMIT, Lrp. 

The grease gun now plays a prominent part in 

reducing friction in farm machinery, and the stand 


of Tecalemit, Ltd., Brentford, contains examples 
of this firm’s various systems, including Tecalemit, 


a@ unit providing 40 b.h.p. per cylinder at 600 r.p.m.. 
and is designed for driving generators, compressors, 
and pumps on land, and also generating, compressing, 
and pumping auxiliaries on board ship, or the pro- 
pulsion of small craft, such as trawlers, tugs, and 
coasters. Great care has been taken to reduce inertia 
forces to a minimum, and to apply scientific methods 
of balancing, to ensure absence of vibration and free- 
dom from critical speeds on each of the models 
made, ranging from a two-cylinder to eight-cylinder 
size. Forced lubrication is provided to all working 
parts, whilst simplicity of control by means of one 
hand wheel, placed together with the pressure and 

















Fic. 11—‘Box’*’ Om ENGINE—BLACKSTONE [| 


speed indicators at the end remote from the fly-wheel 
is a noteworthy feature of this engine. Another 
exhibit of special appeal to the Tyneside, by reason 
of its maritime application, is the four-cylinder type 
O.P.V.M. engine. This, the largest of three compres- 
sion ignition engines adapted specifically. for the 
propulsion of small craft, is being shown for the first 
time. Built on modern lines, it incorporates the 
latest developments and forced lubrication is pro- 
vided to all working parts. Totally enclosed to ensure 
adequate lubrication and protection from dirt, it is 
at the same time designed to afford easy access to 





Tecazerk, Alemite, and hydraulic types. There is 





all working parts. The whole of the cylinder heads, 
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fuel injectors, and air and exhaust valve gear are 
opened for inspection by the removal of a single 
cover held in position by two screws. The rotating 
and reciprocating parts have been made as light as 
possible, consistent with their duties, to reduce inertia 
forces to a minimum, and adequate cooling and 
freedom for expansion is ensured for all parts sub- 
jected to heat. A totaily enclosed reversing gear of 
the Parsons type is bolted direct to the engine crank- 
shaft, and housed in an extension of the engine bed. | 
It is run in oil and all its parts and levers are care- | 
fully placed for easy control and adjustment. The | 
“box” oil engine—Fig. 11—direct coupled to | 
an electric generator is another new product of this | 
firm. i 
Made in two, three, and four-cylinder sizes, giving 
7} b.h.p. per cylinder at 1200 r.p.m., the Blackstone | 
O.P.V.M. engine is designed specially for boat pro- 
pulsion. A feature of these engines is the manner in 
which the water and bilge pumps, driven direct, are 
interconnected to enable the latter to be used for 
cooling if necessary, whilst it is also provided with a 
connection to enable its use for deck washing or fire 
extinguishing. Messrs. Blackstone also show a 
range of spring injection engines, and small petrol 
and paraffin engines for farm and estate p Ss. 
Amongst the agricultural machinery shown by the 
associated firm, Massey-Harris, Ltd., and entered for 
the Society’s Silver Competition, is a tractor 
rake, which possesses several interesting features, 
including mechanism for tripping or holding the rake 
out of operation, which is controlled from the driver’s 
seat. 





(To be continued.) 








Obituary. 


LIEUT.-COLONEL THOMAS ENGLISH. 


Minirary engineers have lost a singularly gifted 
member of their profession in the death of Lieut.- 
Colonel Thomas English, which recently took place 
at Whitby. Colonel English, who was in his ninety- 
second year, received his education at the Kensington 
High School and the Royal Military Academy, and 
obtained his commission in the Royal Engineers in 
1862. Up to 1884 he was employed at the War 
Office in the design and construction of armour- 
plated coastal defences, and it was whilst engaged 
on that work that he invented the cross rolling of 
armour plates and spherical nuts for armour bolts. 
His later invention of soft metal caps for shells was 
not taken up until it had been developed on the 
Continent by foreign powers. Colonel English it was 
who designed the sub-aqueous boring machines used 
in the 1881 trial heading for the Channel Tunnel 
at Dover, and in the Clyde deepening scheme of 1886. 
In 1887 he. was appointed Superintendent of the 
Royal Carriage Department at Woolwich, and two 
years after he became general manager of Palmers 
Ordnance Works at Jarrow, and later manager of 
Palmers shipyard, where some of the early destroyers 
were built. In 1896 he was appointed joint managing 
director of the European Petroleum Company, 
and spent much of his time in geological researches 
in Rumania, Turkey, and Galicia. Steel inspection 
work occupied Colonel English’s attention in the 
war, and durimg the closing years of his life he 
interested himself in mathematical research work. 





FREDERICK ARTHUR HOOK. 


THosE of our readers who have been brought in 
touch with the Peninsular and Oriental Steam 
Navigation Company will learn with the deepest 
regret of the death, following an operation, last week 
of Mr. Frederick Arthur Hook, founder and Editor 
of Blue Peter, whose association with the P. and O. 
Company dates back to 1889. Mr. Hook was at 
one period of his career the head of the officers depart- 
ment, but he was appointed to develop the publicity 
of his company. Many of his activities brought him 
into close touch with the late Lord Inchcape, who 
appreciated to the full the thoroughness, skill, and 
tact which characterised his work in all that pertained 
to P. and O. interests. One of his outstanding 
successes was undoubtedly the foundation in 1921 
of the Blue Peter, a monthly illustrated magazine 
of sea travel, which he enjoyed editing. He had the 
satisfaction of seeing @ steadily growing appreciation 
of it all over the world. Although he was in his 
seventy-second year, Mr. Hook belied his age. In 
recent years we often had occasion to meet him in 
connection with the new ships of his company, and 
we shall always recall his courtesy and keen interest, 
which fittingly earned for him the name often given 
to him of the * Peter Pan ” of the P. and O. Company. 








A Visit. to the G.E.C. Laboratories. | 





On Monday last members of the Institution of Mining 
and Metallurgy paid a visit to the General Electric Com- 
pany’s research laboratories at Wembley. From time to 
time these extensive and admirably equipped labora- 
tories are inspected by many engineering and scientific 








bodies, which are invariably well received. ‘The com- 


pany’s staff have acquired the knack of explaining the 
objects of various researches and the lines upon which 
they are conducted in a way which almost anyone with 
technical training can understand. Experience in showing 
people round the laboratories has led to a properly organised 
scheme which ensures that the various departments 
visited are at no time overcrowded. Guides in charge of 
small groups of visitors take particular care not to lose 
members of their flock, with the result that the disorganisa- 
tion which we have so often experienced when attending 
similar demonstrations is avoided. After several of the 
departments had been visited and the objects of different 
researches explained, refreshments were served before 
other departments were visited, and despite the hot 
afternoon no one was unduly fatigued. 

From the point of view of those who were present last 
Monday, the section devoted to the investigation of ore- 
treatment methods was perhaps of greatest interest. 


| Apparatus designed to reproduce in a laboratory scale 


the operations performed in full-sized plants, including 
machines for the concentration of all classes of minerals 
by flotation and gravity, and for the extraction of gold 
and silver from ores containing those metals was brought 
to notice. The work done in this department constitutes 
the first step in the design of complete commercial ore- 
treating plant as manufactured at the Fraser and Chalmers 
Engineering Works of the G.E.C. 

Almost, if not quite, as interesting to metallurgists was 
an example of a high-frequency valve-operated induction 
furnace, shown in operation. Rated at 4 kilowatt, the 
furnace is capable of producing small ingots of exceptional 
purity. In close proximity to the furnace were examples 
of the G.E.C. cooled anode valves, ranging from the largest 
as used in the Droitwich station of the B.B.C., down to 
the smallest catkin air-cooled anode receiving valve. 
When used for telegraphy, the largest valve will handle 
an input of 500 kW, the filament current being 460 ampéres 
at 32 volts. The smallest valve gives an output of 3 watts, 
with a filament consumption of 0-3 ampére at 13 volts. 
Much research work has been devoted to the development 
of the G.E.C. cooled anode transmitting valves, particu- 
larly in connection with the making of large glass-to-metal 
joints, which at one time presented difficulties. Due to 
tapering the metal down to a very small thickness, the 
troubles arising from difference in the coefficient of expan- 
sion of metal and have been overcome. pumping 
ce these large requires elaborate Pa wR 

igh-tension ipment, with a total capacity of 150 A 
for Lecnaction'the anode to free the mod from gas. 

Gas-filled relays used for the photo-electrie control of 
an electric motor, for converting D.C. into AvG., and for 
voltage regulation were also shown. As is well known, the 
gas-filled relay is a variation of the ordinary thermionic 
valve. The usual vacuum is replaced by a gaseous medium, 
usually mercury vapour, which ionises when current is 
taken from the anode of the relay. The presence of the 
mercury vapour enables the current to be greatly increased 
above that possible with corresponding valves containing 
@ vacuum and these relays can take the place of mecha- 
nical relays in electrical circuits. Three gas-filled relays 
were shown with respective ratings of 1, 5, and 25 ampéres. 

Considerable interest was aroused by X-ray and spectro- 
scopic analysis demonstrations. In the former case 
X-ray diffraction patterns are used to identify a par- 
ticular crystalline substance, and the method has important 
application in the examination of the structure of refrac- 
tories, thermionic cathode coatings, and lamp filaments, 
&c. Spectroscopic methods are often used to supple- 
ment chemical and X-ray analysis, but for many problems 
spectroscopic methods are the only means of investiga- 
tion available, and are applied in the laboratories to the 
analysis of mineral ores, metals, glasses, refractories, &c. 

Few who visit the laboratories are deprived of seeing 
the illumination departments, in which so much useful 
work has been done in the development of efficient street 
lighting systems, and in the production of neon and other 
signs. The floodlighting of buildings is largely, although 
not, of course, entirely, the outcome of the research 
work at Wembley, which is for ever striving to improve 
artificial illumination. Apparatus was shown for the 
determination of light distribution curves and_ the 
efficiency of lighting units, photometers for indoor and 
outdoor installations, and lighting fittings for various 
purposes. Methods of making experiments on road- 
reflecting properties and of obtaining maximum visibility 
in street lighting installations were also explained. Need- 
less to say, attention was directed to the company’s 
discharge lamps, including the high- mercury 
vapour lamp, which shows a high and is now 
used for highway and for industrial lighting with marked 
success. This lamp, together with other hot cathode 
discharge lamps, including the neon, mercury and sodium 
floodlighting tubes, were shown in operation. Tubes of 
the cold cathode type, working at low and includ- 
ing some giving unusual colours, a daylight tube, and 
ripple tubes, were demonstrated. 








SIXTY YEARS AGO. 





AN interesting side light on the state of scientific 
literature sixty years ago is afforded by a review of 
‘“ Brinkley’s. Astronomy ” which we published in our 
issue of July 2nd 1875. The book in the edition which 
we reviewed had, it is true, been revised and partly 
rewritten by the Rev. Dr. Stubbs and Dr. Briinnow but 
the fact remains that Brinkley’s work was first published 
in 1808. For sixty years it had done service as the 
standard text-book on astronomy at the University of 
Dublin. Brinkley was born in 1766. He studied at Caius 
College, Cambridge, where he graduated as a senior 
Wrangler in 1788. Following a few years spent as an 
assistant at Greenwich Observatory he was appointed 
to the Andrews Professorship of Astronomy at Dublin 
in 1792. He identified himself so completely with the 
country of his adoption that outside Ireland the work 
which he did for the advancement of astronomical science 
was scarcely known to his fellows. In 1826 he was created 
Bishop of Cloyne and from that date until his death in 
1835 he devoted: himself to his ecclesiastical duties to 
the practical exclusion of his former scientific pursuits. 
He was succeeded in the Chair of Astronomy at Dublin 





by Sir William Rowan Hamilton, the celebrated mathe- 
matician who invented quaternions. Hamilton in turn 
was succeeded by Dr. Brinnow and Briinnow by R. 8. 
(Sir Robert) Ball. Brinkley’s book was founded on the 
lectures which he gave to his Dublin students on_ his 
appointment to the Chair of Astronomy in 1792. To 
obtain @ modern gre oe wens we have to suppose that some 
man appointed to a University Chair in 1852 published a 
text-book on his subject in 1868 and that after being 
revised the book was republished in this year of grace. 
One would imagine that such a work would to-day have 


little chance of competing with younger rivals. Never- 
theless these dates may be fitted very closely to an actual 
instance. Rankine was appointed to the Chair of Engi- 


neering at Glasgow University in 1855, In 1862 he pub- 
lished his treatise on “‘ Civil Engineering.” That book 
revised by Mr. W. J. Millar reached its twenty-sixth 
edition in 1926 and still commands the attention of 


students. 








THE ROYAL SOCIETY OF ARTS. 


In the Journal of the Royal Society of Arts, published 
at the end of last month, reference is made to the retire- 
ment of Mr. G. K. Menzies, the Secretary of the Society. 
At the Council meeting held on June 17th the Chairman, 
Mr. John A. Milne, referred to the generous and unstinted 
service which Mr. Menzies had given to the Society over a 
period of twee ae ht years. Mr. Menzies, he said, had 
never spared hi in the interests of the Society and its 
welfare, and he eae esto was ely epee io 
carrying thro t te negotiations in connection 
with the i. of the Society’s House in John-street, 
Adelphi. Mr. Menzies has been presented with a specially 
bound eopy of his abridged “ History of the Society,” con- 
taining an inscription and the signatures of the members 
of the Council, along with a cheque which has been sub- 
scribed to by all the Council yom resolu- 
tion the Council has unanimously elected Mr. Menzies an 
honorary Life Fellow of the Society. Al he has 
officially retired from the secretaryship, Mr, Menzies 
remains a member of the Council, where his paapperianee 
will be of the greatest assistance to it. . W. Perry is 
now Secretary, with Mr. K. W. Luckhurst Assistant 
Secretary. °* 








PRETORIA STEEL WORKS MANAGER 
RESIGNS. 


Our South African correspondent informs us in a 
letter just received that on Monday, June 10th, Dr. J. H. 
Debson, the general works manager of the South African 
Iron and Steel Industrial Corporation, Ltd., resigned his 
post, the resignation taking effect at once. Up to the time 
of writing no explanation has been furnished for publica- 
tion. Dr. Dobson was appointed manager in May, 1933. 
He has been associated with the Corporation directly and 
indirectly from its inception, having been appointed in 
1928 one of the first directors. In 1930 he became chair- 
man of the Union Steel Corporation. Dr. Dobson was 
trained in the London and North-Western Railway Com- 
pany’s works at Crewe, and took a degree at the University 
of Liverpool. After spending some time in electrical engi- 
neering, he was appointed Professor of Electrotechnics in 
1904 at the Transvaal University College—now the 
Witwatersrand University—and left that post at the end 
of 1908 to become City Electrical Engineer of Johannes- 
burg. Until the end of 1919 he was general manager and 
chief engineer of Johannesburg’s , electricity, and 
tramways undertakings. For several years he was asso- 
ciated with the manufacture of industrial oxygen in 
Johannesburg, Cape Town, and Durban, and was chairman 
of the South African Rubber Manufacturing Company. 
His commercial engineering and contracting experience 
with the firm of Dowson and Dobson, Ltd., of which he is 
@ partner, included some of the largest engineering con- 
tracts carried out in South Africa, and his work as chair- 
man of the Union Steel Corporation brought him into still 
closer contact with iron and steel manufacture. 








OXYGEN FOR METALLURGICAL OPERATIONS. 





OxycGen has special tions in the metallurgical 
industries, as in i ish 
thermal operations, ions in 
the cost of such operations, these : of 

i ing i i ice. 


oxygen are increasing in ; é 
According to a report, more than 3000 million cubic feet 
of oxygen of 99-5 per cent. purity were sold in the United 
States in 1929, the product of 156 plants which have capa- 
city to meet the probable increase in demand for several 
years. Nearly all of this product was atmospheric oxygen 
produced by liquefying compressed air and separating the 
nitrogen from the oxygen by fractional distillation. 
Recent improvements in the liquefaction and rectification 
of air have effected a great reduction of the initial com- 
pression. This means an important saving in power, and 
power is the main item of cost in the production of oxygen, 
Besides this, it is much cheaper to produce gaseous 
oxygen of 95 per cent. purity than that of 99-5 per cent. 
purity, while there is less loss of oxygen in the process. 
Oxygen production costs now are from 74d. to 11d. per 
1000 cubic feet. In a blast-furnace oxygen enrichment 
of the blast will correct the sluggish action caused by a 
high moisture content in the air. By similar enrichment 
of the hot air supply, an open-hearth furnace may give 
an increase of several hundred degrees in the furnace heat, 
thus speeding up the reactions, with the net result of 
increased output, improved quality, and reduced cost. 
Open-hearth furnaces can be maintained at operat. 
temperatures with preheated blast-furnace gas -ari 
oxygen, thus tyre 0 a new use for blast-furnace gas. 
This is specially desirable when operating blast-furnaces 
with enriched cold blast, thereby eliminating the hot 
blast stoves, so that this excess blast-furnace gas is avail- 
able for the open-hearth furnace operations. 
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Rail and Road. 





THe resignalling of Manchester Central Station, men- 
tioned herein on August 31st last, has been completed, 
and was opened on Sunday, June 23rd. One signal-box 
outside the station, with 128 levers, has replaced three 
mechanically operated boxes, and it controls four lines of 
way over an area nearly one mile in length. 

Tar new Member for the City of London, in place of 
Mr. E, C. Grenfell; ted to the , is Sir Alan 
Garrett Sir Alan’s election for mention 
in this column in view of the fact that he is a director of 
the London, Midland and Scottish Railway, having pre- 
viously been on the board of the Midland Railway. 

Askep on June 18th, as to the improvement of the 
railway favilities in south and south-east London, the 
Parliamentary to the Minister of rt 
replied that the e ification of the Southern Railway 
had improved the conditions in those areas, and, under 
those circumstances, the districts not so well served should 
receive attention first. 

Tue judgment of the Railway Rates Tribunal on the 
business of last was issued on June 29th. The Rail- 
ways Act of 1921 calls upon the Tribunal to review the 
business of the year with a view to a reduction in the 
rates and © if the net receipts have been abnormally 
profitable. That was not so last year, and the Tribunal 
expresses itself as satisfied that the deficiency is not due 
to lack of efficiency or economy in the management, but 
to in trade, reduced spending power of the 
population, and competition of other means of transport. 

Tue incidence of Good Friday falling in March last 
year and in this year had an influence on the traffic 
of those two months. As was, therefore, to be expected, 
the Ministry of Transport statistics for March, 1935, 
show that, compared with the co ing month of 
1934, there was @ ——— of “> per se ae 
from passengers, num of passenger 
journeys was practically same. There was a decrease 
of 2-9 per cent. in the tonnage of freight traffic and of 
8 per cent. in the goods traffic receipts. 

TH® first station to be opened in Southampton is now 
known as Sout! Terminus. It was the end of the 
London and Railway, and was opened 
when that line was extended from Winchester on June 
lst, 1839. In 1846, by 8 & 9 Vic. c. 93, the Southampton 
and Dorchester line was sanctioned. On it there was 
another station for Southam » which was, and has 

est. That line was opened 
on May 


Southampton 
Ist, 1847. Owing to its position in the city of 
Southampton and its close imity to the new docks, it 
is os be called from Sonia? Ju y 
Cen \e , 


7th, Southampton 
In @ recent speech the Minister of Transport seid that 
London indicated that the tramear, taken in 
conjunction with its track, had a higher accident ratio 
than the trolly vehicle, and was @ hindrance to 
the free flow of traffic. The number of accidents involving 
personal injury per 100,000 car miles run was slightly over 
6 per cent. m the case of trolly vehicles and was more 
than 9 per cent. in the case of tramcars. Although it was 
less than two years since the London Passenger Transport 
Board took over responsibility, it had already formu- 
lated plans for the substitution of more than 40 per cent. 
of the tramways by trolly vehicles. 
ADDRESSING representatives of the Press as to the 
effect of the electrification of the lines served by Liverpool- 
street, Colonel H. H. Mauldin, the superintendent of 


operations, said that a census of and seats 
taken recently showed that 201,058 passe: travelled 
into and out of Liverpool-street on one day, and the 


number of seats available was 703,417. The actual over- 
crowding which called forth persistent complaint was on 
the Ilford line, but even that was confined to certain 
periods of the morning and evening-peaks. He was afraid 
that. even with an electrified line or a tube railway there 
would still be overcrowding at certain times, but a more 
frequent service would undoubtedly help to alleviate it. 


A very real grievance has been revived in The Times. 
‘There are no facilities, in the way of lifts or escalators, 
between the station level and street level at the Bank 
Station of the Waterloo and City Railway. The only 
means of Pp aampes is by an way, 150 yards 
long, which is ve' to passengers who have arrived 
from Waterloo, "Tue wali to the station used also to be 
unpleasant, but its steep descent was, some years ago, 
modified by the insertion of occasional sets of six or eight 
steps. In The Times of June 21st, another correspondent 
urged that the Waterloo and City should be extended to 
join the Northern City section of the former Metropolitan, 
which, under the present L.P.T.B. proposals, is to be 
brought to main line level at Finsbury Park. That reminds 
us that the original Great Northern and City Company 
was given powers in 1902 to extend the line from the 
terminus at enue Lothbury, but Sir Herbert 
Jekyll’s re for 1908 said that the extension had not 
up to then justified. 

Owe: of Britain’s most famous expresses—but one on 
which no ordinary passenger ever brates its 
Golden Jubilee week. It is the ‘‘ West Coast Postal ” 
Royal Mail express from Euston (London) to Scotland, 
which began to run in July, 1885, and has thus completed 
fifty years of continuous service. The train leaves Euston 
‘at 8.30 p.m.—the same time as in 1885—and conveys 
portions for Stranraer, Glasgow, and Aberdeen, five of the 
twelve coaches which normally comprise the 335-ton load 
being Post Office vehicles for sorting the mails. No passen- 
ger coaches are included and no ordinary passengers are 
allowed to travel on the train, which is run purely for Post 
Offiee purposes. Every night thousands of letters are 
picked up from ground apparatus en route, while the 
train is travelling at anything up to 75 m.p.h., and bags 
of sorted letters are similarly released from the train, 
to be picked up by postmen waiting at the lineside nets. 
The first set of mails is thus exchanged at Wembley, 
8 miles out of Euston, while ten such sets are exchanged 
in the first 158 miles between Euston and Crewe. The 
‘West Coast Postal’ runs every night of the. week, 
Sundays included. 


s 


| which is 134in. in diameter. 


Miscellanea. 





| THe value of orders for machinery and equipment from | 
the U.S8.S.R. has dropped from £114,170 in May, 1934, to | 
£84,534 last month. 

THE Publie Works, Roads and ‘Transport Congress and | 
Exhibition will be held at the Royal Agricultural Hall from | 
November 18th to 23rd. 


Accorp1nG to the Bausch and Lomb Optical Company, | 
the weight of a common house fly alighting on the end of a | 
tin. iron bar projecting a foot from the jaws of a vice is | 
sufficient to deflect the bar by one millionth of an inch. 


A Process for the manufacture of sugar and alcohol 
from straw has been discovered in Russia, whereby it has 
been found possible to use 100 per cent. of the straw, 
1 ton of which produces 120 litres of alcohol plus other 
substances. 

Ir is expected that the synthetic rubber output in 
Russia will reach 25,000 tons this year and it is planned to 
produce 40,000 tons next year. There are at present three 
synthetic rubber factories in the country and another will 
be opened by the end of the year. 


Tae Arch Birchenough Bridge over the Sabi River, 
Southern Rhodesia, has been successfully closed. 
bridge is the third largest single span in the world, being 
1080ft. long. Its construction has been carried out on 
lines similar to Sydney Harbour Bridge. 

Accorprne to the June issue of the Bulletin of the 
International Tin Research and Development Council, the 
consumption of tin in manufacture during the first four 
months of this year totalled 46,400 tons, against 43,800 
tons in the corresponding months of 1934, 


THE annual report of the General Federation of Trade 
Unions dealing with the year ending March last shows that 
during the year the income amounted to £26,569. Some 
ninety-five societies are affiliated and the membership on 
which the contributions are based is 360,676. 


AccorpD1ine to the report of the Royal Dutch Petroleum 
Co , the demand for petroleum and its derivatives 
continues to increase. The world’s consumption of these 
products amounted last year to 195,000, metric tous, 
compared with 186,000,000 metric tons in 1933. 


Owte to the small number of entries received from 
members of the Institution of Electrical Engineers, it has 
been decided that the summer meeting in Belgium, which 
was to have been held next September, must be cancelled. 
It is not proposed to organise an alternative visit this year. 


Tx medal of the Society of Chemical Industry has been 
awarded to Dr. E. F. Armstrong, F.R.8. The i 
will be made during the annual meeting of the Society in 
Glasgow next month, when Dr. Armstrong will deliver his 
medallist address on “The Past, the Present, and the 
Future.” 

Waar is claimed to be the longest oil-filled cable has 
been made by the General Electric Company, of Schenec- 
tady, U.S.A. It is 4200ft. long, of 450,000 circular mils 
cross section, for 132,000-volt operation, and weighs 
22 tons net, with a shipping weight of 25 tons on its reel, 


An American mining company is using @ 45 h.p. turbine 
as @ reducing valve to reduce the pressure from @ natural 
gas well. The turbine drives a centrifugal water p and 
exhausts low-pressure gas for plant cons . Gas 
ee from 40 lb. to. 50 Ib...and » exhaust 

the turbine enters the low-pressure gas main at 
about 8lb. pressure. The passing the 
turbine represents about two-tiinde of the gas now needed 
for plant operation. : 

Ir is expected that work in connection with the exten- 
sion of the main drainage scheme in Glasgow and the 
modernisation of the existing sewage works of the Corpora- 
tion will be commenced in the autumn of this year. The 

which is estimated to cost £2,;250,000, will be 


scheme, 
carried out over @ period of fifteen . At present 
100,000,000 gallons of sewage are teoatod daily at the works 


mn 
2 


at Dalmarnock, Dalmuir, and § but when the 
extensions are ted the ill be capable of 
dealing with 1 gallons every day. , 

A GENERATOR now being built. by the American West- 
i is believed to of the largest 
ever manufactured, says the | Review. It is 


rated at 183,333 kVA at 90 per cent. power factor, three- 
phase, 13,800 volts, and is to be coupled to a tandem- 
compound steam turbine and run at 1800 t.p.m. It is 
installed in a building desi - to house four 
50, ries i of ns are in servi =. The 
generator stator weigh 225 tons when completed with 
laminations and coils and the stator 125 tons. é 
Te National Council of the Commercial Motor Users 
Association has submitted the following resolution to the 
Government :—‘* The Commercial Motor Users Associa- 
tion is strongly of opinion that the continued development 
of the Diesel engine will be serious red by the 
proposal contained in the Finance Bill, 1935, for the com- 
plete withdrawal of the rebate at present allowed in 
respect of all heavy oils used as fuel for mechanically 
propelled vehicles constructed or adapted for use on roads. 
The Association therefore urges that the new rate of duty 
on heavy oils used for such p should be 4d. per 
gallon, instead of 8d. per gallon, as at present proposed. 
TROUBLE is occasionally experienced in the operation of 
chlorinators owing to the formation of ice caused by the 
difference in temperature between the chlorine gas and 
the water operating the chlorinator. These difficulties 
can be overcome by warming the water supplied to the 
bell jar. In some plants steam lines are tapped and in 
others the bell jar. is entirely enclosed and a 150-watt bulb 
placed in this enclosure. An unusual yet tly, 
satisfactory, method for preventing this difficulty is used 
at the Greenwich, Conn., water plant. According to the 
Canadian Engineer, an electric socket i$ placed insidé the 
pedestal base of the chlorinator and supports a 160-watt 
bulb with fin. clearance between the bulb and the side of 


Air and Water. 





THE new Union-Castle mail motorship to be launched 
at Belfast on August 15th next is to be named “ Stirling 
Castle.” 

A NEW. air.service.with three departures daily in each 
direction between Croydon, Ostend, and Le Zoute, has 
been opened. 

Tue fishing fleets are to be represented at the Jubilee 
Naval Review at Spithead on July 16th by six trawlers 


| and the two herring drifters ‘‘ Ocean Lux” and “ Ocean 
| Vim.”’ 


Two of the eight destroyers of the 1933 Naval Pro- 
gramme, the “ Grafton” and the “ Glowworm,” being 
built at Southampton, are to be launched on July 22nd 
and September 18th respectively. 

Tue “ Mauretania” left Southampton on Monday 
night on her last voyage to Rosyth, where she arrived on 
Wednesday. After berthing, she is to be thrown open for 
inspection by the public for a week before breaking-up 
is begun. 

Te Secretary of State for Air has appointed an advisory 
committee to wateh the public interest in regard to the 


The | prices paid for aircraft oe The members of the 


Committee are Sir 
and Mr. H. G. Judd. 


Tx first motor lifeboat to be built in Scotland for the 
Royal National Lifeboat Institution was recently launched 
at Sandbank. Built at a cost of some £8500, the boat has 
been named the “Charlotte Elizabeth,’ and will be 
stationed at Port Asking, Islay. 

A LARGE submarine, the “‘ G. Finzi,” of the ** Balilla ” 
type, but more heavily armed and ble of extended 
cruises, was recently launched at . Her length is 
nearly 310ft., and her displacement 1465 tons, and she 
can safely submerge to over 330ft. 


A sEvEN-sEATER D.H. Dragon air liner, belonging to 
the Railway Air Services, recently crashed in the Isle of 
Man, due to the tail catching the top of a hedge when 
taking off. The machine caught fire, but the pilot and six 
passengers escaped with minor injuries. 

Tuer still remain on the sunken P. & O. vessel 
“ Egypt” some thirty-five bars of gold, thirty bars of 
silver, and a number of gold sovereigns. The Italian 
salvage ship Angi ” has recommenced operations in 
the hope of salving the remainder of the treasure. 

Tue second International Austrian Alpine Flight will 
be held from August 10th to 20th. The event, which is 

to light aeroplanes, is organised by the Oe6ester- 
teichischer Aero Club, and includes a rally, a speed tzial, 
& take-off and landing competition, and an Alpine flight. 

Tse Harwich-Flushing mail boat ‘“ Princess Juliana ” 
and the Danish mail boat “‘ Esbjerg ” collided at the mouth 
of Harwich harbour on Saturday night. As the result of 
the collision, the plates of the whole starboard side of the 
“ Princess Juliana * were torn open and three passengers 
injured. 

THe Liverpool Corporation Finance Committee has 
agreed to the sale of 11-3 acres of land at Speke, for an 
aircraft factory, to the British International Aircraft 
Distributing Company, Ltd. The land is part of the 
Speke estate, adjoins the aerodrome, and has a frontage 
to the river. 

A conTRact for the air survey of its oil concession 
areas in Dutch New Guinea, covering some 40,000 square 
miles, has been given by the Netherlands New Guinea 
Petroleum Company to the Royal Netherlands Indian 
Airways. Photographs on different scales will be taken 
of the entire concession area, and it is expected that they 
will provide the geologists with valuable information. 

AccoRDING to a note in Flight, this year, probably in 
September or October, the Soviet Union is hoping to put 
a passenger dirigible into service between Moscow and 
Svendlovsk, a manufacturing town in the Ural Moun- 
tains. A mooring mast has already been erected at Moscow 
and the dirigible is a 20-passenger V-6, now under test, 
which is reputed to have a cruising speed of 75 m.p.h. 

If has been announced that civil aireraft will not be 
allowed to fly over an area embracing Spithead and the 
mouth of yoy Water from 1] p.m. on July 16th 
to 10 a.m. on July 17th, the period during which the Fleet 
will be assembled for the Royal Review or dispersing after 
it. If the Fleet should have occasion to remain in Spit- 
head until July 18th, the period of exclusion will be 
extended until 10 a.m. on that date. Instructions have 
also been issued by the Air Ministry that between July 4th 
and July 16th civil aircraft shall avoid flying below 2500ft. 
within this special area. 

A wNEw cabin biplane, to be known as the “ Hornet 
Moth,” is being placed upon the market by the De 
Havilland Aircraft Company, Ltd., to supersede the well- 
known “ Moth” type machine. The wings of the new 
machine are highly tapered and shaped to give the maxi- 
mum aerodynamical efficiency, wheel brakes are fitted, 
and the landing glide may be steepened by turning the 
fairings of the untoroarriage struts to present their broad- 
side elevation, thus forming powerful air brakes. The 
enclosed cabin gives comfortable side-by-side seating for 
two occupants and ample space for luggage. The speed 
range is 40 m.p.h. up to a maximum of 131 m.p.h., with a 

ing speed of 111 m.pih. The engine is a 130 h.p. 
“Gipsy Major.” 

Accorprne to the air correspondent of the Daily Tele- 
graph, the Belgian Government has arranged for an inter. 
national competition of single-seater ter aeroplanes, 
to be held at re Aerodrome from July 15th. Among 
the competing machines will be a Fairey, a Dewoitine 
(Hispano-Suiza engine), Fiat (Gnome-Rhéne), Avia 
(Gnome-Rhéne), P.Z.L. (Gnome-Rhéne), Fokker (Hispano- 
Suiza), and Mureaux (Hispano-Suiza). The following are 


the Belgian oes paiee :—A speed of 246-4 m.p.h., 
at a height of 16,400ft.; duration of two hours at eight- 
tenths of full power ; climb to 16,400ft. in 6 min.; and a 


ver, Mr. P. Ashley Cooper, 





the pressure reducing valve. This bulb warms the pressure 





reducing valve sufficiently to overcome the: chlorine ice | 


| troubles. 


landing speed not exceeding 74} m.p.h. ‘The machine 
maust carry either one 20 mm. gun and two machine guns, 
or four machine guns and four 10-kilos, bombs. 
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LONDON MIDLAND AND SCOTTISH RAILWAY TURBINE LOCOMOTIVE 
MR. W. A. STANIER, LONDON, ENGINEER ; 


(For description see page 14.) 
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THE NOISE PROBLEM. 


THE ENGINEER was amongst the first technical 
newspapers to ‘insist that engineers should be 
ashamed of the noise produced by their inventions 
and machines. It has therefore followed with 
gratification the progress of the crusade against 
noise and has observed with pleasure the public 
interest which, during the last year or two, it has 
evoked. The defenders of noise have been routed ; 
its injurious effects upon the nervous system are 
now publicly proclaimed by eminent physicians 
like Lord Horder, and under Acts of Parliament 
the production of certain noises at certain times and 
in certain places has become an indictable offence. 
A great organisation, the Bank of England, has 
shown its recognition of its duty to its neighbours 
by prohibiting riveting in the erection of its new 
building. Committees have been set up for the 
study of certain kinds of noises, and, finally, a 
Noise Abatement Exhibition has been opened at 
the Science Museum, South Kensington, and is 
attracting a reasonable amount of public attention. 
All these things show that the country is becom- 
ing noise-conscious; that it is really, at last, 
heginning to desire that noises—apart from saxo- 
phonic cacophony—should be suppressed. That 
is very greatly to the good, and we must not be 
unduly disappointed and disheartened if the results 
so far achieved leave a good deal to be desired. 
For it must be sadly admitted that in the reduc- 
tion of ‘‘public’’ noises little true progress has 
been made. 

Let us endeavour to make the meaning of this 
rather pessimistical statement quite clear. - There 
are two ways of attacking the noise problem—one 
by insulation, the other by removal of the cause. 
Insulation has been practised for many years, 
and under scientific investigation has been greatly 
improved. In certain cases, particularly where, 
as, for example, in flats, it is desired to prevent the 
transmission of sounds rather than of noises, it is 
the only method. But in many other cases it is 


| 


| 





no more than a makeshift to meet our present 
inability to prevent unwanted sounds from 
|arising. High-speed reduction gearing presents a 
'sufficient example of the two methods. To 
|prevent the propagation of the screaming of 
mal-cut and badly fitted teeth, the mechanism 
| may be enclosed in a soundproof box. That is 
‘the bad plan; the good is so to improve the 
‘gear that it is noiseless. At the Noise Abate- 
ment Exhibition two striking demonstrations of 
| these alternatives may be studied. In one three 
‘similar electric motors are placed in three little 
;|/compartments. Each of the motors is provided 
with a different form of spring suspension on a 


‘concrete block. By means of stethoscopes the 


observer may satisfy himself that by a particular 
suspension less noise is propagated than by the 
others. There is in this case no attempt to 
prevent the generation of noise by the motors. 
The other demonstration is found in motors by 
several makers which are run in the open, but 
have been scientifically designed for silence. 
|Can anyone question that the second is better 


'3\from the scientific and technical point of view 
i¢ | than the former ? It points to the direction from 


'which attack should be made on the problem. 


The engineer cannot be content with the smother- 
ing of noise ; he must stop generating it in places 
where it may justly be regarded as a nuisance. 
We are proud to say that he has already achieved 
a great measure of success in this task. It is 
sufficient to mention the quietness of the engine 
and gearing of first-class motor cars to show what 
can be done by scientific design and careful manu- 
facture. At the opposite end of the scale is the 
pneumatic road hammer. In that machine there 
are four noise elements. First, the engine and 





compressor; then the blow of the ‘anvil’ on the 
| chisel head ; then the impact of the chisel with the 
road surface ; and, finally, the exhaust. It may, 
'we think, be said that there is little or no excuse 
| for the first of these. We feel confident that the 
inherent noises could be greatly reduced and that 
those remaining could be effectively smothered. 
All portable compressors are provided with com- 
plete covers, and their operation with the covers 
open should be strictly prohibited. Moreover, 
the covers themselves would bear improvement 
with a view to noise suppression. It is unneces- 
sary to add that effective silencers should be fitted 
to the exhaust. Attention should also be given 


*8/to the wheels and suspension which are set into 


vibration, and give rise to noise. Turning from 
the compressor to the hammers, the problems are 
much more difficult. At the Science Museum 
demonstrations with three road drills are being 
given. In one drill no attempt has been made 
to reduce the noise; in another an exhaust 
silencer and an anvil cushion is fitted ; and in the 
third the whole machine is, in addition, blanketed 
in a rubber jacket lined locally with insulating 
materials. Needless to say, the last named is far 
more silent than the first, but we were informed 
that the reduction of efficiency amounted to no 
less than 30 per cent. That is a serious matter. 
It appears to mean that a job which would take 
three weeks with noisy drills would take nearly 
four with silenced drills of the same capacity. 
We have in fact to pay heavily for silence, whereas, 
since noise is a manifestation of lost energy, 
efficiency should increase as noise decreases. That 
is what happens in gearing and other mechanical 
devices—fans, and motors, for example; it may 
be impossible in road drills. If so, another method 
of breaking roads should be sought for. 


In many cases public nuisances are prohibited 
by law; an apt example is the sounding of cab 
whistles and motor horns within specified hours, 
or the recent regulation directed against the noisy 
loading of motor trolleys ; but others, such as the 
emission of smoke or noxious gases, will occur to 
the reader. In time perhaps the desirability of 
prohibiting the use in built-up areas of noisy appli- 
ances of any kind will be seen. There would be an 
outcry if that were done, but we are convinced 
that in the long run it would be beneficial to engi- 
neers as much as’to the general public. Take, 
once more, the case of the road drill. Its value is 
as much beyond question as its offensiveness. If 
a law were passed that within a certain period, say, 
two or three years, the use of noisy percussion 
drills would be absolutely prohibited, engineers and 
scientists would immediately set about the inven- 
tion of silent devices for effecting the same purpose. 
So with many other things. With regard to motor 
vehicle noises, particulatly of motor cycles, 
adequate laws—or so say lawyers—exist. Rigid 
enforcement of those laws is necessary, and would 





be to the public weal. A little less than strict 





justice to the noisy motorist would be better than 
tolerating the perpetuation of an offence which 
common sense discerns, even if instruments to 
measure it cannot be devised. 


World Trade Problems. 


THe troubles that beset industrial activity 
throughout the world have a common origin, and 
their effect upon particular industries creates 
special difficulties, which are dealt with by 
quotas, subsidies, import prohibitions, and 
currency embargoes, all of which are opposed to 
any satisfactory general solution. Every partial 
measure for the protection of particular intérests 
widens the gap, making it increasingly difficult for 
international trade to span. When, at the Vienna 
Congress in 1933, the International Chamber of 
Commerce formulated a plan that might have 
placed the world on the road to recovery had all 
countries displayed an equal readiness to make 
concessions for the common good, the situation was 
precarious, without being desperate, and something 
might have been done to save the slump from 
degenerating into a collapse of the whole economic 
structure. An opportunity for reaching an agree- 
ment was offered by the World Economic Con- 
ference in London, which, unfortunately, only 
served to accentuate a wide divergence of views 
that revealed the hopelessness of attempting, at 
that moment, to bring the world into harmony with 
a common plan. Schemes of every conceivable 
kind for the protection of national industries have 
failed to stem the decline that is accelerating in 
foreign countries, nor has State initiative and 
control served any good purpose. Trade and 
industry in Continental countries have been 
strangled by elaborate systems of protection which 
have shrunk them into isolated compartments from 
which there appears to be no escape except by a 
drastic change in methods. In this state of help- 
lessness all industrial and trading communities 
relied on the deliberations of the Congress held in 
Paris last week by the International Chamber of 
Commerce to show them a way out of their diffi- 
culties. There were no fewer than forty countries 
represented at the Congress, in which British 
experts took a leading part. 

The application of a general plan of recovery is 
complicated by the fact that it has to deal with a 
new set of economic conditions. The change in the 
map of Europe after the war upset an equilibrium 
that had been established through generations 
between mainly industrial and agricultural coun- 
tries. Germany’s territorial losses have not 
lessened her production, which reached the pre-war 
level under the stimulus of war reparations, and 
while the potentialities of German competition arc 
as strong as before, there is additional competition 
from old and new States and the possibility of 
Russia contributing to the European export sup- 
plies of iron and steel products. Metallurgical an«| 
engineering exports are necessary to the prosperity 
of countries covering more than half the Con- 
tinent, excluding Russia, and while those countries 
have been developing their own agricultural 
resources they have lessened the value of agri- 
cultural countries as markets, since they are 
impoverished by failure to sell their produce. This 
point was particularly emphasised at the Congress 
as a factor dislocating the system of exchanges. 
It was felt that it was misleading to attribute our 
troubles to over-production when it is obvious that 
the purchasing power of Europe has fallen to a 
very low ebb through the employment of ingenious 
methods to prevent countries from exchanging 
their products. The world’s needs were never so 
great as they are now. But they can never be 
satisfied so long as bilateral agreements for a rigid 
trade balance, with its train of quotas and tariffs 
and costly and intricate Customs organisation, 
intended as much for the protection of home indus- 
tries as for the reduction of payments abroad. 
prevent any possible expansion of trade. All over 
the Continent it is observable that import restric- 
tions are invariably accompanied by a diminution 
of exports, so that an adjustment of the balance 
which is regarded as essential is obtained by a loss 
of trade and a continuous lowering of purchasing 
power. The idea of applying a rigorous method of 
exchanges that will avoid an unfavourable balance 
is an obsession in many Continental countries, and 
until they see that trade cannot move through 
narrow controlled channels there can be no prospect 
of recovery. 

Covering the entire commercial and industrial 
system, the International Chamber of Commerce 
necessarily proposes remedies of an exhaustive 
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character, which must be taken individually and 
tabulated in order to prepare economic reforms on 
a progressive scale. The existing system has 
become so involved and complicated, that it can 
only be changed by a gradual adjustment. The 
Congress attaches the greatest importance to cur- 
rency stabilisation. But stabilisation of itself will 
not induce foreign countries to lower fiscal barriers, 
which may, indeed_ be raised with the suppression 
of quotas. A return toa full measure of Free Trade, 
which is the aim of the International Chamber of 
Commerce, is a doubtful possibility for a very long 
period. Each country will contend for the pre- 
servation of industries that have grown up under 
a highly protective system, and there is little 
present hope of the realisation of the principle laid 
before the Congress that ‘each country has the 
right to a balance of payments and that work should 
be distributed amongst countries with due regard 
to the economic possibilities of each.’’ Meanwhile, 
it is felt that industrial organisation and control 
must continue to be carried out by industries them- 
selves, with State assistance limited strictly to what 
is necessary to ensure the satisfactory working of 
that organisation. Experience with such organisa- 
tions on the Continent has not been altogether 





encouraging on account of the difficulty of main- 
taining discipline amongst producers. The Steel 
Cartel has alone survived after passing through 
many vicissitudes, and even that body does not 
represent the entire Continental industry. Yet, 
if industries are to pass without danger through a 
long transitional period, and prepare for a final 
emergence from the world crisis, they must endea- 
vour to arrange for some international collabora- 
tion, notwithstanding difficulties that stand in 
their way. An example of what can be done is 
provided by the scheme of the International 
Shipping Conference, outlined by Lord Essendon 
at the Conference, involving ‘‘ the laying up or 
scrapping of tonnage which is temporarily or per- 
manently in excess of requirements and to do this 
as far as possible through the voluntary: efforts of 
shipowners.” But the carrying out of that prac- 
tical scheme depends upon a solution of the problem 
of State subsidies. The Congress may, perhaps, 
have produced a disagreeable reaction upon 
certain national and particular interests, but it 
has shown a way out of the world’s economic 
difficulties at a time when all-countries are anxious 
to return to more normal conditions of trade and 
industrial development. 








The L.M.S. Turbine Locomotive. 


T is too soon to say very much about the novel 
locomotive which the L.M.S. Railway Company 
has just completed. In mechanical engineering, no 
one can be sure till he has tried. Despite many years 
of experience, the unexpected always happens in new 
inventions, designs, and products. Sometimes the 
feature that was looked upon with suspicion gives no 
trouble or anxiety; sometimes parts which were 





never expected to go wrong develop defects ; some- 
times the anticipations of inefficiency or efficiency 
are falsified by the results. In the history of locomo- 
tives this is particularly true, and no experienced 
railwayman would be rash enough to say of any 
engine—unless, of course, it had patent faults—that 
it would or it would not do. Hence, Mr. Stanier 
and the Metropolitan-Vickers company are wise in 





desiring to say but little about the new “ Turbo- 
motive ’’ until it has been tested in service for some 
months. Here is a case where @ fully equipped loco- 
motive testing station would have proved invaluable, 
for it is beyond all reasonable. doubt that certain 
details of the design could be better examined and 
their properties investigated under the ¢alm 





FORWARD TURBINE SHOWING EXHAUST FLANGE 


scientific conditions of the test house than on the 
road. 

The engine is a 4-6-2, of the “‘ Princess Royal ”’ 
class, but the actual axle load is somewhat in excess 
of that of the class. The boiler is tapered and the 
barrel and fire-box wrapper plates are of 2 per. cent. 
nickel steel, in order to keep the weight down. The 
working steam pressure is 250 lb., and the superheater 
is designed to raise the total temperature to 750 deg. 
Fah. The most interesting feature of the boiler is 
the smoke-box, and we therefore give a drawing of it. 
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The design of the blast called for very careful atten- 
tion, for the conditions prevailing are radically 
different from those found in reciprocating engine 
practice. With the turbine there is @ steady current 
of steam, instead of intermittent puffs, and at low 
power, with 2 lb. back pressure, the velocity of the 
blast might be too low to produce an effective 
draught. Hence, as will be seen, the engine has been 
given two chimneys—in one casing——and two blast 





pipes. Moreover, the nozzles are variable to suit the 
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sion received is that there is absolutely nothing to be 
seen. By opening a trap door on the near side, or a 
similar door on the off side, the end of the ahead and 
reversing turbines are exposed. . Otherwise every- 
thing is completely enclosed, and looking under) or 
over the frames only a large fabricated black box, 
which contains the train of gearing, is visible. A 
view of this gearing in the shops of the Metropolitan- 
Vickers Electrical Company, Ltd., where it was 
made, is given on page 12. This picture gives a 














. 
o 
Ss 
g| 
aa Tel: re 
Pie “Water 4000 cai & 
— we = 
bo] 


Coal 9 Tons 


’ 











13 


4 










| -@ 7.- @. 














Estimated | r.- ¢. T+ ¢. r.- @. T.- €. ' 
Weights» 19-4 22-18 2-0 2-0 18 - 8 | 18; oo 7-16 1875 9-0" Over 
‘$+04| 7-6! | 60%] shot | hat | one" 6" | 5'5%" —~ Platform 
Pe oo, ng f “pie SE eileen re 5+5% latform 
g & ee ee oP ah ot _ wer" | WEIGHTS - LOADED 
} ‘ned Gurrshee 4 hee T.-C. 
Le Total Wheelbase 63-10" i t-4 
i aye as ed __ Length Over Buffers74~4 4%," 54-13 -0 
-0 
Te Enaween RR 
Boiler— Tubes (continued)—~ 
Barrel, 19ft. 54fin.; dia, outs., Sft. 8gin., increasing to Small tubes, 112; 2}in. dia. outs, x 11 8.W.G, 
6ft. 3in. 19ft. 3in. bet. tube plates 
Fire-box— Heating surface— 
Outs., 8it. 6in. by 6ft. 10}in. and 6ft. 2fin. ubes, 2097 sq. ft. 
Ins., 7ft. 7jin. by 6ft. Ojin. by 5it. 54pin. Fire-box, 217 sq. ft. 
Height, 6ft. 10,,,in. and 5ft. 2gin. Total, 2314 sq. ft 
Tubes— Superheater, 653 sq. it. 
Superheater elements, 32 ; 13 S.W.G. Grate area, 45-0 sq. ft. 


l}in. dia. outs. x 
Large tubes, 32; 5}in. dia. outs. x 7 8.W.G 


THE L.M.S. 


volume of the exhaust. This is one of the details 
which will almost certainly call for careful examina- 
tion, and which could have been handled very eon- 
veniently on a test bed. 

Before leaving the boiler we may say a word about 
the control arrangements in the cab. Of course, 
the familiar reversing gear is absent. It is replaced 
by a small horizontal plate in front of the driver, 
which has, forward, six steps, and, backwards, three 


“ TURBOMOTIVE"’ 





steps, the numbers corresponding to inlet jets on 









4-6-2 turbine passenger engine 
No. 6202 


good idea of the space occupied by the gear. The 
turbines. designed by Mr. Lysolm and made by 
Metro-Vick occupy approximately the position usually 
taken by the cylinders. The ahead turbine has two 
Curtis stages, and several expansion stages, and 
develops some 2000 h.p. at full admission. It has, 
as already indicated, six admission nozzles. They 
may be easily identified in the photographs and 
drawings. The reverse turbine is smailer—one 





Curtis row and three nozzles. Both turbines exhaust 













































































made whilst the engine is in motion. When the drive 
from the reverse turbine has been engaged, the steam 
supply to this unit can then be opened. It will be 
gathered that when the engine is running tender first 
the forward turbine rotates backwards. 

The final drive follows electric locomotive practice 
in that a quill, as shown below, is employed. The 
quill is, of course, large enough to accommodate the 
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QUILL DRIVE ON LEADING AXLE 


vertical movement of the axle in the horn plates. 
The linkage is shown on the next page. 

All the bearings for the transmission gear, &c., 
are lubricated by a gear pump in a sump at the rear 
end of the gear casing. The oil passes through a 
radiator which may be seen just below the smoke-box 
door in a view on page 12. When the turbine is at 
rest a small steam pump circulates the oil through the 
cooler. 

As far as the rest of the locomotive is concerned, 
it may be said to follow normal practice, but the use 
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the ahead and astern turbines respectively. There is, 
furthermore, a clutch lever. Broadly speaking, it 
may be said that the controls are somewhat of the 
motor car order, save that there is no gear shifting. 
To reverse, the engine must be brought to a stand 
and to stop the steam is cut off—neutral point on 
the “gate ”’—and the brakes are applied. Mani- 
festly, the turbine cannot use steam compressiqn for 
deceleration. 

Coming now to the engine proper, the first impres- 





** TURBOMOTIVE"’ 


SMOKE BOX OF THE 


to atmosphere, and a back pressure as low as 2 lb. 
per square inch has, we understand, been aimed at. 

The forward turbine is permanently connected to 
the transmission gear, and when the reverse turbine 
is to be put into operation the steam supply to the 
forward turbine is cut off and the drive from the 
reverse turbine is engaged by means of a steam- 
operated arrangement: This can only be done when 
the engine is stationary, a safety device being incor- 





porated in the transmission to prevent the change being 














of Timken roller bearings in the journals of the 
coupled wheels and tender wheels must be men- 
tioned. 

The ‘“‘ Turbomotive,’’ No. 6202, will be put on light 
passenger service for a time, but she is destined to 
haul 500-ton trains between Euston and Glasgow. 
Her construction was entered upon after an exhaustive. 
inquiry into the operation of similar engines in 
Sweden, and it is anticipated that a 15 per cent. 





saving in coal will be effected. The L.M.S. Railway 
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Company is to be very heartily applauded on its 
decision to embark upon an experiment which must 
certainly have been very costly, and of which not 
the wisest can foresee the outcome. Years ago, when 
coal on the tender cost no more than 5s. a ton, there 
would have been no economical reason for building 
a locomotive which would inevitably be much dearer 





bridge maintenance. It is well known that the 
hammer blow, from which no reciprocating locomo- 
tive can be free, is the cause of much expenditure— 
both capital and maintenance—in the permanent way 
department. There is no hammer blow from a turbine, 
and unless other quite unforeseen effects are dis- 
covered in practice, she should punish the road less 
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than one of the normal type. But with coal at|than the reciprocating engines of her class. Her 


something like 18s. a ton on the tender, the position 
is very different, and high capital expense is justified 
if it leads to lower operating costs. But the turbine 
locomotive may prove not only economical itself, 
but the cause of economy in permanent way and 


progress will be watched with the liveliest interest, 
and it is to be hoped'that Mr. Stanier and Mr. Guy, 
who may be regarded as her joint engineers, will in 
due course publish full particulars of the design and 
give the results of the tests. 
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Modern Surveying for Civil Engineers. By Haroip 
Frank Brrcnat, O.B.E., D.F.C.. London: Chap- 
man and Hall, Ltd. 1935. Price 25s. 

Tuts is a work of a somewhat unusual character, 
described on the title page as relating to “‘ the practice 
of surveying, estimating, and setting out works of all 
kinds, ineluding chapters on modern photographic and 
aerial surveying, as applied to engineering enter- 
prises.” The author points out in his preface that it 
is not anticipated that civil engineers will ever have 
to include a course of aerial or photographic surveying 
in their curriculum of study, but it is essential that 
they should know what can be done by professional 
air companies, and under what conditions an aerial 
survey becomes a better proposition than a survey by 
ordinary ground methods. Accordingly, while some 
28 pages are divided about equally between these 
two subjects, such photographic surveying as the 
engineer may ordinarily employ is explained, while, 
as regards aerial surveying, consideration is mainly 
given to its seope and relative cost. Under both heads 
the plotting of photographic observations is usefully 
described. ‘ 

Mr. Birchal also explains that he has endeavoured 
to give the civil engineer just the information he 
needs on surveying, and to avoid all branches of the 
art which he is not likely to use. 

By thus exercising discretion in regard to informa- 
tion which the civil engineer is not likely to require, 
the author has economised the space afforded by his 
524 pages and 14 folding plates. The volume use- 
fully differs from other works of the same main 
character. In comparison with one such, in which 


actual practice in the various branches of surveying 
and setting out of works is specially considered, and 
as in Mr. Birchal’s book, elementary practice is 
described, there are some 140 pages relating to 
geodetic, astronomical and marine surveying, the first 
of which subjects Mr. Birchal does not inclide, while 





only a few pages cover the information given in regard 
to the others. 

In compensation, practice to which little or no con- 
sideration is given in comparable books is fully 
described. 

About two-fifths of the volume is devoted to the 
elements of surveying, very thoroughly considered, 
the instruments employed—other than those described 
in later chapters in connection with special methods 
or procedure—and the methods which are the principal 
operations of some surveys and form the basis of 
others. In this part of the book the requirements of 
the civil engineer overseas are met by exceptionally 
full and well-illustrated descriptions of instruments 
and accessory devices, the number of recent and lately 
improved patterns which are included being note- 
worthy. On the whole, the text in these chapters is 
somewhat brief, but tacheometry is fully described. 

The chapter on Tunnels is comparable with good 
expositions in other works, but that on Irrigation 
Surveys, Drainage Areas, Pipe Lines, Dam Sites, 
and the Gauging of Streams, though it affords guid- 
ance in right. directions, may not find favour with 
engineers who know something of the extent and 
intricacy of the operations and considerations involved 
in such enterprises and related surveys. The matter 
relating to Harbour Surveys includes some informa- 
tion such as comes under the head of hydrographical 
surveying, but is rather to be commended as being 
informative in regard to the responsibilities of a 
harbour engineer. A very acceptable feature is the 
presentment of the setting out of bridges, and it may 
interest bridge engineers to know that the examples 
given include the setting out of the Nile Bridge at 
Jinja, Maragua Viaduct, Kenya, a two-mile viaduct in 
Florida, and a number of other large bridges. 

In Chapters XII to XVI, about one-fifth of the 
book, and relating to the field organisation of survey 
parties, surveys for roads and railways, setting out 





and estimates, the author, who was formerly chief 
construction engineer to the Kenya and Uganda 
Railways, effectively brings to bear his own experi- 
ence and trained judgment. In view of the scantiness 
of the sometimes misleading information given, in 
| some books on surveying in respect of hypsometry, 
| the incorporation of Mr. C. Gillman’s Notes on a 
| Reconnaissance Survey is a welcome feature, as are 
| the author’s official reports on the reconnaissance 
|and preliminary surveys for the Kampala—Congo 
| railway line. The setting out of spirals and of circular 
| curves is well explained, and, as “ one of the principal 
| jobs of the maintenance engineer,”’ the designing 
| and setting out of railway points and crossings. 

| Having regard to the scope and character of some 
|other books on surveying, it is only thus, labori- 
| ously and somewhat clumsily, that appraisement of 
| this new work can be arrived at and a true impression 
| be given of the extent to which it usefully differs from 
| others ; but from this rough treatment Mr. Birchal’s 
| volume emerges as one of great interest to civil engi- 
| neers in the British Isles, and highly to be commended 
|as a book for reference and use in the Overseas 
| Dominions and other countries in the early stages of 
development. 


| Precision Workshop Methods. By H. J. Davies, 
M.Se., A.M.I. Mech. E. London: Edward Arnold 
and Co. 1935. Price 20s. 
| HERE is a book by a lecturer in a University which 
| indicates, either that the course of mechanical engi- 
| neering at Sheffield is extremely practical or that the 
| author was thinking rather of workshops than of class- 
| rooms. 
| There is perhaps no more interesting work in a 
| machine shop than the setting out of work in such a 
' way that with reasonable skill in the handling of 
tools a high standard of accuracy may be attained. 
| It calls not only for ingenuity in devising methods of 
machining—for most setting out has that object in 
| view—but calls for a knowledge of the limitation of 
machine tools in general and of those available in 
| particular. In quantity production works, fine setting 
out has almost disappeared, save from the tool-room, 
| and, generally speaking, it is more difficult for an 
| operative in such works to do a job wrong than to do 
| it right. But in the tool-rooms of such works, and in 
| the shops of less specialised factories, problems of 
| setting out for precision work constantly arise. We 
lare using “setting out ” not merely in the sense of 
| marking off on the table, but in that of the setting 
| up of the work in the machine to secure the desired 
results. At one time the available instruments for 
this purpose were extremely simple, the square, the 
scribing block, and the divider forming the equip- 
ment of the setter-out, occasionally increased by a 
protractor and a spirit level. To-day the scribing 
block is a very precise instrument, frequently pro- 
vided with vernier scales, and many other invaluable 
devices such as standard height blocks, standard 
cylinders, the sine bar, and the micrometer gauge, 
|are to be found on the marking-out table, whilst 
| there are indicators of various kinds for the adjust- 
| ment of the work itself on the machine table or in 
‘the lathe. Mr. Davies deals with all these things, 
| shows by excellent diagrams the method of use, and 
|explains the simple arithmetic that is called for 
by some of them, 

We could give an adequate idea of the contents of 
this volume by quoting the titles of the chapters, 
but we may safely leave it to our readers to divine 
the nature of the subjects dealt with, merely mention- 
ing a few which fall outside those already indicated. 
Thus we find a useful chapter on the ‘ graduation of 
seales and indexing,” which includes useful practical 
hints on the division of large circles and the descrip- 
tion of a division plate made with flat circular discs 
set round @ central cylinder. Mr. Davies recognises 
that in ordinary engineering the high accuracy 
demanded in optical instruments is unnecessary, and 
shows how a standard sufficient for the purpose can 
be attained from simple appliances used with skill 
; and common sense. One of the rules is always to use 
| a dividing circle bigger than the work. Unfortunately 
it cannot always be observed. 

Another chapter deals with screws and screw- 
cutting, and another with the formation of special 
outlines—as for templates. The example of the use 
of standard discs and the light-box—an illuminated 
ground glass screen—shows how several measure- 
ments of a template can be readily made at the same 
time. Lapping and grinding are discussed in a later 
chapter. The author is compelled by limitations of 
space to indicate the general principles, and both 
subjects are now so large that he barely touches the 
fringe of them. The chapter does not fail to be 
interesting, but its practical value is not great. 
The remainder of the volume deals with Measure- 
ment and Gauging, Limit Gauges, and the Examina- 
tion of Machines and Attachments. 

We have studied this book with much pleasure 
and interest, and heartily recommend it to mecha- 
nical engineering apprentices and to the librarians 
of works reading-rooms. Mechanics of a high 
standard, who are now to be found in many factories, 
will certainly enjoy it. 
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Letters to 


(We do not hold ourselves responsible for the opinions of our correspondents.) 
> 


THE DOUGLAS SOCIAL CREDIT SCHEME. 


Six,—I am not an engineer, and have no other formal 
qualifications which would entitle me to claim knowledge 
of monetary and economic problems. Nevertheless, I 
venture to express the opinion that the correspondents 
whose letters were printed in your last issue are some- 
what unfair to Dr. Coates. Dr. Coates addressed himself 
to an examination of the Douglas Social Credit Scheme : 
he was not invited, and did not. attempt, to offer a cure 
for our economic ills. I think he succeeded in disproving 
the contention of Major Douglas that the existing monetary 
system causes, and must necessarily cause, a continual 
deficiency of purchasing power. 

Price is practically the only unfixed relation in our 
economic system. Weights and measures are fixed quan- 
tities ; quality or kind is usually specified. The only 
element left free to express variation from whatsoever 
cause is price in money. To blame monetary methods 
for all our troubles seems analogous to blaming the thermo- 
meter or safety valve on a boiler when they register over- 
heating, or to say that a barometer is defective when it 
records bad weather. To state that the present monetary 
system is not working, and cannot work, is surely wrong. 
It is working (in a sense, only too well), and thus revealing 
all the follies and mistakes of our administration of the 
economic system. 

That industry can produce goods in excess of demand 
is no new phenomenon. Goods can always be produced 
at a price, and some producers require too high a price. 
If we disregard the monetary medium and think in terms 
of barter, “‘ too high a price” means that the producers 
in question require more of the goods and services of con- 
sumers than the latter consider the producers’ services 
are worth. Under conditions of reasonably free com- 
petition, the high-cost producer will be eliminated. But 
Governments have everywhere arrested the operation of 
competition, and by tariffs, quotas, subsidies, and the 
like, have kept in being, or even called into existence, 
high-cost producers at the public expense. Of course, 
each Government has aimed at benefiting domestic 
industry at the expense of foreign industry. The result 


the Editor. 


of inflation to the extent of £300,000,000 in 1932-3, the 
home trade was stimulated and, unless one was unfor- 
tunate enough to be in an export trade, the belt-tightening 
effects of tariffs were neutralised. 

If this is to be regarded as “‘ indirect taxation ” surely 
all those interested in balanced budgets and M.P.’s, 
school teachers, policemen, and others who have had cuts 
restored as a direct result of this inflation will not object 
to this form of indirect taxation. 

If, on the other hand, inflation is described as ** indirect 
taxation,’ then deflation ought to be something good 
equivalent to a remission of taxes. If we study the results 
of the application of the Cunliffe recommendations 
(December, 1919), we find that six months after deflation 
was commenced unemployment was up by half a million 
and the bankruptcy and suicide curves—always closely 
related—which had been falling, began to rise steeply. 

It is doubtful if anyone not directly interested in the 
financial mechanism ever will understand the subtle 
outlook and reasoning required. On the other hand, it is 
probably asking too much to expect that those directly 
interested should ever understand the apparently logical 
reasoning of the ‘‘ engineering” type of mind. After all, 
no one has ever heard of a brewer who believes that beer is 
bad for you. P. R. Masson, 

Birmingham, June 30th. A.M.I. Mech. E., M.T. Mar. E. 





Sir,—Dr. Coates, at the very outset of his articles 
entitled ‘‘ Major Douglas’s Social Credit Plan,” says 
‘** Monetary theory lends itself to no final test.” If Dr. 
Coates had begun, as an engineer would have, with a clear 
definition of what he means by monetary theory, he would 
surely not have been led into making such an assertion, 
for a test can, indeed, be readily applied. 

Money can have one of two purposes : (1) it can be used 
as a means of distributing goods and services from pro- 
ducer to consumer, as, when, and where required by the 
latter ; or (2) it can be regarded as a means of government. 
The final test of its efficiency is whether or not it achieves 
its object. 

It is merely a matter of observation that it fails in the 





is that the most efficient industries in every country, 
those working for export, have been penalised. Although | 
this is a very old story, it is sufficient to account for nearly 
all the economic ills we suffer. Unfortunately, this 
interventionism has wrought such an appalling muddle | 
that people seem to be seeking a way of escape, and | 
begin by criticising economic and financial systems | 
from which the regulative machinery has been removed by 
political action. 

We should all like to be able to find a panacea, to cure 
the world by waving a magic wand, or to discover some 
modern alchemy whereby the base metal of distress could 
be transmuted to golden prosperity. It is pleasant some- 
times to indulge in these dreams, but we must put away 
these childish fantasies if we are to settle down to the grim 
and painful task of cutting a way through the massed 
tangle of international trade restrictions so that we may 
reach the road to prosperity. 

kK. Bisnorr. 
South Harrow, Middlesex, July Ist. 





Sir,—Dr. W. H. Coates accuses Major C. H. Douglas of 
failure to understand finance; there is probably some 
truth in that contention, although possibly not in the way 
the remark was intended. 

People of an ** engineering *’ turn of mind, whether they 
are professional or otherwise, are accustomed to instru- 
ments and machines designed for a given purpose, and the 
efficiency and usefulness of the machine are judged by the 
ability to fulfil that function. Such people cannot “ under- 
stand *’ a machine which does not fulfil efficiently the duty 
for which it was intended, even though that machine may 
be intricate and wonderful. 

It is because the monetary system as @ mechanism is so 
inefficient that the orthodox financial mind has to exercise 
make-belief and represent a good as a bad thing and vice 
versa ; ¢.g., they pretend that gold gives money its value, 
although the reverse is the truth. To export your real 
wealth in excess of imports is termed a “ favourable ” 
trade balance. We are told we are a poor nation when the 
facts show we are rich—again in real wealth. We cannot 
“ afford ’’ things we want, even though the labour and | 
materials are available in abundance. 

Everyone engaged in production would prefer to build 
and create to the best of his ability and every consumer 
would prefer the best article he can get. No one knows 
better than the engineer that we are not allowed to indulge 
in this way to-day. Tracked to its source, this compulsion 
to turn out and use shoddy work is the result of dictation 
by a faulty monetary mechanism. 

Dr. W. H. Coates in his article represents inflation as 
indirect taxation. Is it possible to get a better example of 
topsy-turvy confusion of terms and meanings ? However 
imperfect a method it may be, ordinary inflation does 
increase the well-being of the people composing the nation. 

Taking the last few years since tariffs were imposed, | 
however they may be represented, they were a financial | 
device of a “ belt-tightening”’ variety. They were | 
successful as a financial device in that our overseas trade | 
was reduced considerably, but inspite of this and by means | 








| control the creation and cancellation of money. The time 


first of the above specified purposes. That the paramount 
problem of producers is to find markets in a world where 
people chronically go short of the things they want proves 
that. 

What about the second purpose ? Here, I suggest, money 
is being used successfully. That which governs the actions 
of the individual is the amount of money, effective as 
purchasing power, he possesses. In fact, the individual is 
effectively governed by the power which controls the 
creation and cancellation of money in relation to prices. 
This is not a matter of opinion; it is a statement of 
demonstrable fact. The present monetary system is 
probably as efficiently operated as it could be for achieving 
the second objective defined above. 

The people of an industrial country should say what 
they want : whether to be governed by means of money, 
or by it to be enabled to enjoy the fruits of the industrial 
system. It is a clear enough issue. Until they express 
their will to the contrary, which, according to democratic 
theory, they can do through the medium of the parlia- 
mentary vote, it must be taken that they do not mind 
enduring the present system of government by those who 


is therefore hardly ripe to discuss a possible means of 
achieving the first objective defined above. 
London, June 30th. LESLIE PATTERSON. 





serew coupling and that of the, now taut, side chains. 
This difference was insufficient to cause a breakaway, 
which brings the automatic brake into action, so bringing 
both portions of the train to a standstill—a considerable 
safety factor in railway working. 

With the side chains tncoupled, the coaches parted 
when the screw coupling failed, and the desired stoppages 


took place. About the commencement of the present 

















THE LAYCOCK BUCKEYE COUPLING 


century the Caledonian Railway tentatively discarded 
the use of the side chains for this reason. The result was 
satisfactory, and the other railways adopted the practice. 
G. A. SEKON. 
Burgess Hill, Sussex, June 29th. 
[For the convenience of our readers, we give an illus- 
tration of the Laycock Buckeye coupling, as employed 
on the L. and N.E.R.—Ep., Tue E.] 


HIGH-SPEED TRAINS AND VIBRATION. 


Srn,—Referring to the interesting letter by “ High- 
Speed Fan.”’ in your last issue, may I once more urge that 
experiments be made in order to settle the question as to 
whether I am right in considering that the weak point in 
the machine consisting of the train and its bed lies in the 
play between the flanges and the rails ? This play is just 
the same as it was when carriages had no bogies, and might 
be reduced by nearly half an inch in some cases. All that 
is necessary is to fit a bogie carriage with tires specially 
turned up, and tow it behind a train with instruments for 
measuring the vibration, ‘‘ before and after.” If adynamo- 
meter car were inserted in front of it, the resistance could 
be obtained at the same time, and would, I feel sure, be 
reduced to a marked extent. 

The central wheels of six-wheeled bogies need have no 
flanges. The clearances of the engine wheels should not be 
interfered with, except possibly those of the bogie,. but 
that is a matter to be dealt with afterwards. 

Guildford, June 29th. C. F. Denpy MARSHALL. 


at Yee : 
THE DEMISE OF THE BLUE EAGLE. 


Sir,—Your obituary notice on the death of this scheme 
is consistent with your first criticisms, and as a corre- 
spondent permitted to defend it in your columns on its 
inception, I would make the amende honorable and admit 
that your judgment has proved correct. 

At the same time when the amazing results in experi- 
menting with human nature that are evident in Russia, 
Italy, and Germany come to be considered in cold blood, 
which of us could have foreseen the apparent -success 
of these systems, and with America in the position she 
found herself when the N.R.A. was introduced, I think 
the President’s courageous idealism still a matter for 
admiration, failure though it has proved. 

Probably no Government in the world has so mixed 


| and difficult a team to drive as that of the U.S.A.; in 


Sin,—I am grateful for your assurance that Major Europe, the peoples of all nations fall into line with sheep- 
Douglas was invited to contribute an article in your journal | like docility, probably from a sense of patriotism, which 
on “ Social Credit,’’ and I regret that the wording of my | though verbally expressed by every 100 per cent. American 
letter might be construed as a reflection on your fairness | with fervour, can hardly, in fact, be as yet so deeply 


in this controversy. 


imbued in the mixture of races and interests whick form 


What I meant to convey was that until the case for the | this young nation, so far without background or very much 
defence had been stated by Major Douglas himself in your | tradition. 


columns your readers were not in a position to judge 
between the contending experts. 


If we consider our own country, the acceptance of the 
War Loan conversion without a dissentient cry from the 


The path of the reformer is hard, and it is wholly admir- | hard-hit “rentier”’ classes is a case in point ; the voting of 
able that technical journals like THe ENGINEER should | our late Premier to the head of the first National Govern- 
open their columns to such controversial discussions, and | ment by “‘ dyed in the wool” Tories who remembered 


I would be the last person willingly to abuse that privilege. 
Lymington, June 28th. H. C. Kine. 


RAILWAY PASSENGER COACH COUPLINGS. 


1917! is another. The measures seemed necessary, and 


the country accepted them; probably the success of 
Fascism and Naziism is due to the same subconscious love 
of country deep down. 


But whether America’s respect for individualism or our 


Srr,—At the recent inquiry into the Welwyn accident, | own can survive modern conditions in the world is surely 
Mr. H. N. Gresley, chief mechanical engineer, L. and | doubtful. In the dictator countries, vesting of power in 
N.E.R., directed special attention to the value of the | the head of the Government holds reactionary forces in 
Buckeye coupler as a safety factor compared with that | check; in our own, the gradual imposition of killing 


afforded by the usual screw coupling. 


taxation does the same thing. America is now to try our 


Consideration of facts will possibly show that the | method, we are told, and it remains to see whether the 
superiority does not so much arise from the Buckeye | ‘‘ Robin Hood ”’ system of taking from the rich to benefit 
coupler per se, but because the ordinary couplings have | the poor will succeed where the invitation to limit, profits 


been reduced in number from three to one. 
Prior to the compulsory fitting of an automatic brake 


and standardise wages voluntarily has failed. 


All said, and in this country to-day, there is logically 


to passenger trains the couplings between all vehicles | little real incentive for any man to try and build up a big 
consisted of the centre screw coupling with a chain | fortune, to have a substantial part of his income taken 
coupling on each side. If any screw coupling failed, the | from him in his lifetime, and anything up to one half or 
train was still held together by the side chains. The | more confiscated from his estate on his death. 


distance between the two coaches where the screw coupling 
failed was increased by the difference between that of the 








Fortunately, human nature is such that it will continue 
to strive for the sake of the game rather than its material 
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OSCILLOGRAPH RECORDS OF STREET NOISES 
a - OMNIBUS 6 - MOTOR LORRY ce «MOTOR CAR 
Road Sh ASRS ERE ER Motor Cycle 
erp ememataeeE EES! 
75 
Horse Delivery Van 

= 16, Quai de Passy. February 2nd. 1935. 11.41a.m. to 11.45 a.m. Microphone on Edge of Pavement,3 Metres Above Road Level. 
$ Traffic - 23 Vehicles /Min. Average Noise 62 Decibels 
S 
3 
bs 75 
2 5 
> 2 Pneumatic Hammers Tipped from Lorry 

5 Metres from Microphone Pneumatic Rammer 25 Metres from Microphone 

20 Metres Microphone —————— 
SS 18, Avenue Kléber. February 5th. 1935. 3.30p.m. to 3.32 p.m, 67, Rue de la Plaine. February 6th. 1935, 3.50p.m, to 3.53 p.m. 
Average Noise 80 Decibels Average Noise 74 Decibels 
> 
S E. Train 
= pe Suburban Train 
& 
F Goods Train 
Exhaust of Steam Loco (Shunting) 
= 
3 
3 
< 
189, Rue Vercingétorix. February 19th. 1935. 5.37 p.m. to 5.41 p.m. Microphone on a Roof 1 Metre Back from Facade & 4 Metres Above Ground 

e Traffic - Peak Approaches to Montparnasse Rly. Stn. 
3 Average Noise 52 Decibels 
= 


Decibels 


———— Moise of Traffic is Almost 
on the 


in 


Place de la Bourse. February 7th. 1935. 


Noise 


Wet Weather 


of 


Level 


70, Avenue Parmentier. 


Traffic - 8 Vehicles/Min. 


Orawned by that of Business 
the Bourse 





12.40 p.m. to 12.42 p.m. Market Slack 


. Microphone on Edge of Pavement 3 Metres Above Road Level. 
, Average Noise 64 Decibels 





November 5th. 1934. 





February 12th. 


by an Engine 


a 
on Test in Works Opposite 


ln the Works the Noise Probably Reaches 115 Decibels 


. 1935. 5.45 p.m. Microphone 20 Metres from the Works 


Average Noise 79 Decibels 





4.55 p.m. to 5.02 p.m. January 


Microphone Level with Opposite Wall 5 Metres 
Average Noise 47 Decibels 





Traffic - 15 Vehicles/Min. 





31st. 1935. 9.41 a.m. to 9.46a.m. 
Average Noise 58 Decibels 


Omnibus Starting 





Night 


Conversation & Pedestrian 
Traffic Noises 





—° — lock Striking Eleven-© 
(8t Roch Church) 


334, Rue Saint Honoré. 


“The Eneuncen"* 


October 10th. 1934, 
Traffic - 7 Vehicles in 10 Min. 





10.57 p.m. to 11.10 p.m Microphone 0.50 Metres from 


of— 


Gear 
Changing 


Facade 1.5 Metres from Ground Level. 
Average Noise 50 Decibels 


& 





results, but as education spreads knowledge it seems in- 
evitable that the permanent fight between those who possess 
and those who desire will continue with the Governments 
of the period ‘“ keeping the ring ’’ by foree of dictator- 
ship or the cajolery of democratic government, as the 
case may be. 

Individualism suffered its first defeat on the introduc- 
tion of the Limited Companies Acts, and, whether for good 
or ill, its loss is clearly the price we must pay for the 
benefits of modern civilisation. Whether these are true 
compensation, one sometimes begins to wonder. 

S. P. CHRISTIE. 

London, 8.W.7, June 29th. 








TE Eleventh International Exhibition of Inventions, 
organised by the Institute of Patentees, will take place in 
the Central Hall, Westminster, London, from October 2nd 
to 12th. The Exhibition will be transferred to St. George’s 
Drili Hall, Newcastle-on-Tyne, from November 20th to 
30th inclusive. . 


Street Noises. 


In the number. of June 22nd, 1935, of le Genie Civil, 
an article by Mons. L. Astier, chief engineer of the ‘‘ Com- 
pagnie Parisien d'Eléctricité, and Mons. P, Baron, head 
of the research laboratories of the same company, entitled 
“Noises Produced by Urban Distribution of Electrical 
Energy and Noise Due to Traffic in Streets,” some 
interesting facts concerning the relative values of street 
and other noises are given. The results were obtained 
by means of a@ microphonic circuit which contained a 
corrective filter in an attempt to give the sounds registered, 
not their actual degree of loudness, but their value as 
unpleasant factors affecting the human ear. This filter 
was designed to correct each note by a variable amount 
proportional to the sensibility of the human ear to that 
particular note. In addition, readings for comparative 


purposes were taken with the filter short circuited. An 
oscillograph apparatus was used to register traffic noises, 
the seale used being a logarithmic one owing to the range of 
sound intensity to be recorded and to the variations of read- 
ing obtained. In addition, the time vector of the scale was 





controlled so as to register certain noises of very short dura- 
tion on a reduced time value. This was done in a further 
attempt to reproduce the characteristics of the human ear, 
which, according to Bekesy, reduces the value of sounds of 
a frequency of 800 per second, the duration of which is 
less than one-fifth of a second according to a certain 
curve; 800 per second occurs at the most important 
point, physiologically, in the sound range, and the correc- 
tion thus e necessary. We reproduce in Fig. 1, in 
dotted line, Bekesy’s curve of the sensibility of the human 
ear, and in full line the correction attained by the filter 
used in the tests. Above oscillographic records are 
shown of street sounds in different parts of Paris at 
different times of the day or night, and under different 
conditions of weather, &c. These are graduated in decibels 
above the audibility frequency of 1000 per second. 
Some general observations on these readings are : 

(1) Certain individual “ peaks ” of sound, unless other- 
wise marked, are due to motor horns or to the whistles 
of the police controlling traffic. These usually reach 
90 decibels, the limit of the scale, and by altering the 
range they have been found to reach 95 to 100 decibels. 

(2) The noise of traffic in a street depends not only on 
the characteristics due to time (hour, day, and season), 
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but also on characteristics of the street itself as to width, 
nature of the surface, and height of the buildings; on 
the type of vehicle using the street, whether industrial 
or private, and on the state of the weather. In rainy 
weather the noise is greatly reduced in intensity, The 
traffic may be reduced in speed from time to time, and 
the general speed of the traffic is lowered, ‘This is to be 


control being of the low-temperature frequency coefficient 
type, which gives great constancy of the transmitted 
frequency without temperature-regulating devices, Over 
the extreme temperatures likely to be experienced in 
practice, the departure from the frequency assigned to 
the beacons is less than one part in 5000, 

The oscillating crystal, with its associated valve, which 


The Hadfield Runaway Tub 
Arrester. 


A sew form of mechanism for arresting colliery tubs 
which may have broken away on an incline and conse- 
quently attained a dangerous speed is illustrated by the 
accompanying engravings. It is made by Hadfields, Ltd., 

















New York. of East Hecla Works, Sheffield. The arrester acts by 
Name of street. No. of vehicles | Proportion of | Mean noise in | Noise figures for Noise figures for at he eee the back axle on a hook and gradually 

ste minute. private vehicles. decibels, same traffic same traffic in ‘ ; 
a 90 per cent. | same proportion.| As will be seen, the hook or rather hooks, for there is 
touring cars. @ pair, one on either side of the centre line, are pivoted to 
i | a substantial casting lying between the running rails. 
B'de Barbég (night)... 2-2 ve 48-5 | 51-0 51-0 In front of the hook there is a trigger on @ lever which is 
B'de Barbés {ay « 22-1 90 59-0 61-0 61-0 of such a height that it just touches the axle of a passing 
Rue Poy y ond rp 38 90 61:5 63-0 63-0 tub. The opposite end of this lever is connected with 
Quaidu Passy .. .. 23 85 62-0 61-5 62-5 the hook by a block. Tubs passing by at @ normal 
Rue de Rennes nt ums 12 | 85 58-0 58-0 59-0 speed just swing the trigger and nothing further happens, 
B'de du Filles-du-Calvaire 29 80 66:0 63-0 65-5 but should the speed be abnormal the inertia of the parts 
Aveqige Feemention 145 | is bad 58-0 | 60-0 62-5 causes the hook to be lifted up into engagement with the 

ia is x ; next axle and locked there. 

In order to prevent serious damage being done the 

seen in the seventh and eighth osci phs, where the | operates at half the allotted frequency, is followed by | arrester is not rigidly secured, but is nipped between 


alteration is from 47 to 58 decibels. evertheless, the 
reduction of vehicular speed leads to traffic jams from 
time to time, which cause an increased noise. 

(3) The less the traffic noise the more important 
are the instantaneous noise values, and the longer must 
be the test time to find the true mean noise value of the 
street. In busy streets the noise is stable and a few 


one 8 of amplification, one frequency-doubling stage, 
and byt Ces of amplification working on the allotted 
frequency of the transmitter, the whole of the master 
oscillator with the rectifiers that supply the high-tension 
forming a single unit. The unit is so that it 


two rails running parallel with the track. One of these 
rails is pressed inward at the bottom end by a strong helical 
spring, so that a gradual braking action is produced. The 
spring is encased to protect it from dirt, and nts 
are provided to release the compression of the spring and 








minutes suffices to obtain average figures. The p g 
ot imdividual vehicles cannot be isolated on the graph, 
and the ear itself can only detect exceptionally noisy 
individual sounds. When the traffic is light, on the other 
hand, the passing of each vehicle can be detected on the 
graph and a noise value can be given to each one. It must 
be remembered that if two sounds occur simultaneously 
having a difference of mean of 10 decibels, the resultant 
noise is only 0-4 decibels more than the higher noise 
value. The seventh oscillograph (eight vehicles per 
minute) should be considered as the limiting ease in this 
respect. 

(4) In addition to noises produced by actual traffic, 
a certain number of noises of different origin are shown. 
Of particular interest are those which result from work on 
the highway by means of pneumatic hammersand rammers. 
These very intense noises are particularly characteristic ; 
they are shown as rapid and large variations of level. 
In the case of the pneumatic hammer, for instance, the 
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FIG. 1—CORRECTION CURVES 


level oscillates on a cadence of about eight to the second 
and between 65 and 95 decibels, and, if the filter giving 
the human ear time factor had not been inserted m the 
eircuit, the variations would have been greater. This 
diagram also illustrates the use of such a piece of apparatus. 
[t is quite definite that such a sound should be taken to be a 
continuous noise of which the value is far from being its 
mean value of 80 decibels and more nearly approaches 
its maximum value. In general, it was found that street 
noises vary from an average of 46-5 to an average of 56-5 
decibels. When these figures are compared with those of 
the Noise Abatement Commission of New York (see Table 
above), they are strictly comparative. A correction of 2 
decibels has been used to adjust the es for the fact 
that the microphones used in Paris were mounted 
against the neighbouring buildings, while in New York 
they were mounted on the kerbstones of the pavements, 








Crystal-Controlled Wireless 
Beacons. 


THE increasing number of automatic wireless beacon 
transmitters installed in lighthouses and_lightships 
as an aid to maritime navigation has made it essential 
to control their allotted frequency to avoid mutual inter- 
ference. In the latest Marconi beacon transmitters 
crystel control is therefore employed to stabilise the 
wavelength with a high degree of accuracy, Two of 


these new beacons have been ordered by the coastal 
authorities, one of 250 watts aerial power to be installed 
at Gabo Vilano, North-Eastern Spain, and the other of 
100 watts aerial power, for use at Cape Columbine, in 
South Africa. Both these beacons provide for the trans- 


may be added to any existing beacon transmitter without 
undue complication, thus conferring the advantage of 
precise frequeney stabilisation on bias already 


in 
operation. As beacon stations are normally unattended, 
any valve failure is indica 


an audible warning, and 
on throwing over a single the installation can be 
made to operate as 4 ai 


valve-driven, two-stage 
transmitter, Every stage of the master oscillator has a 
duplicate valve which can be put into service by operating 
a switch, whilst by removing the defective valve and sub- 
stituting a spare one a standby valve is again made 
available. 

The remainder of the beacon transmitter consists of 
an oscillation generator unit with its associated aerial 
tuning induetance and closed circuits mounted in a 
lacquered framework. The oscillating circuit contains 
four valves, two of which are normally in service while 








CRYSTAL-CONTROLLED WIRELESS BEACON 


the other two serve as spares. If either of the valves in 
use burns out, a relay automatically brings the reserve 
valves into use, and, at the same time, an audible warning 
is given. The signal apparatus used to modulate the 
transmitter consists of a time clock, which determines the 
periods when the beacon comes into operation, and the 
code sender or character wheel, which actually transmits 





mission of interrupted continuous-wave signals on any 
wavelength between 950m. and 1050 m., the erystal 


the predetermined code allotted to the beacon. Normally, 








the cloek and code sender are supplied in duplicate. 
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RUNAWAY TUB ARRESTER 


allow the arrester to be pushed back into place after it 
has caught and stopped a tub. 








Gear Drives for Coal-Handling and 
Pulverising Plant. 


THE equipment of modern power stations embraces 
many kinds of engineering work which can scarcely be 
covered adequately in articles that deal with these stations 
in @ general way. Worm reduction gear units made by 
David Brown and Sons (Hudd.), Ltd., Huddersfield, to 
the order of the New Conveyor Company, Ltd., of Smeth- 
wick, Birmingham, are among eyuipment unmentioned 
in our recent articles on the Tir John station, Swansea. 
Altogether nine sets of these “‘R HU” type Radicon 


reduction units were supplied for use in connection ‘with 


the coal-handling t. With various speed reduction 
ratios and itting capacities they serve for 
the drives of the belt conveyors, scraper conveyors, 
elevators and tippers. 

Asshown in the right-hand illustration, the gear and motor 
are mounted on a combination bed. and an efficient 
silent and compact drive for shafts at right angles is 


vid Brown patented worm gears giving 
the Spas MMMaistian die Geligned to reduce Seieuaibtenice 
and are claimed to have a long life and 
high load capacity. A radial fan attached to an exten- 
sion of the worm shaft sends cold air at high velocity over 
longitudinal ribs on the casing in the immediate neigh- 
bourhood of the worm in order that more of the potential 


load-carrying ¢ ity of the gear may be utilised. The 
upper part of y cugendbe has ical ribs which assist 
cooling by convection. 

The inform us that Radicon reducers are 


capable of transmitting up to 100 per cent, more power 
for the same temperature rise than worm reducing gears 
of orthodox design of similar size and reduction ratio. 
Hence much smaller Radicon gears can be employed for 
the same duty. The worm and wheel shafts are carried 
on ball bearings throughout, and all bearings are auto- 
matically lubricated by oil. The worm shaft carries two 
oil flingers which transfer a liberal supply of oil to the worm 
wheel, whilst the oil bath attends to the worm shaft 
bearings. The wheel shaft bearings are lubricated by 
means of oil collectors above the bearing level, and as 
these collectors are effective at the lowest speeds and 
work in both directions of rotation, automatic and con- 
tinuous lubrication is ensured. The cast iron casings are 
oil-tight and dustproof, and are accurately bored and 
ground on the joint faces, between the top and bottom 
halves, 

For the same station David Brown and Sons (Hudd.), 
Ltd., also supplied four sets of single helical gears for 
driving the Hardinge pulverising ball mills, as shown in 
the left-hand illustvation. Each set of gears comprising 
a single helical wheel and pinion is capable of transmitting 
400 h.p, continuously ; 100 per cent, overload momen- 
tarily at starting and 25 per cent. for two hours at a speed 
reduction of 290 to 20 r.p.m. 

The single helical wheels, composed of 0-4 per cent. 
carbon steel, have an outside diameter of 13ft. 4-425in., 
391 teeth, and a face width of lft. 5-5in. They are made 
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in two parts in the form of rings secured together by 
turned and fitted bolts, and have twelve equally. spaced 
arms. ‘The wheels were designed for bolting on to the gear 
mounting ring fitted to the ball mill. 

The carbon forged steel single helical pinions, with which 
the wheels mesh at 85-42in. centre distance, each have 
27 teeth, an outside diameter of 11-955in., and are formed 





solid with their shafts, having an overall length of 5ft. 4in., 


for the main motor, and a solenoid brake is also fitted to 
ensure rapid and accurate positioning. The operation 
of the start push-button starts both motors and inaugurates 
automatic working. To maintain a constant cutting speed 
and depth of cut as the diameter of the crank shaft 
decreases, the speed of both motors is progressive, and 
the feed motor operates to a pre-set limit, which admits 
of very accurate adjustment. When this limit is reached 





temperatures, as such machines will give the highest 
return on capital investment. While about 200 oil-electric 
shunting locomotives are in service, the largest being 
about 135 tons with 1600 h.p. engines, no machines to 
compete with main line steam locomotives have yet been 
built. But the cost per ton is being reduced steadily. 
Such power equipment is used in several of the recent 
streamlined high-speed trains. Recent increases in the 





SINGLE HELICAL GEAR DRIVE FOR HARDINGE BALL‘‘SMILLS 


the teeth of both the wheels and pinions having been 
accurately generated by the hobbing process. If neces- 
sary, the pinion shafts can be reversed and careful design 
is said to ensure that all thrust will be accommodated. 
At one end of these shafts protective sheet metal end 
covers are fitted, the other end being connected to an 
extension shaft, by means of a rigid type coupling which 
carries a pin t, ge flexible coupling for connecting to the 
driving motor. Three pedestals of sturdy construction 
support the shafts which run in roller bearings, the middle 

ing being located to take the thrust from the gears. 
The bottom halves of the pedestals are formed solid with 
a strong cast iron bed-plate running the full length of the 
two shafts. 








Electrically-Driven Machine Tools. 


AN interesting example of the application of electric 
motors to machine tool driving has been brought to our 
notice by the General Electric Company, of Magnet House, 
Kingsway, W.C.2. The machine tool equipment comprises 
a battery of vertical crank shaft turning machines 








ELECTRICALLY - DRIVEN CRANK SHAFT TURNING 
MACHINES 


installed in a new factory recently erected by Ambrose 
Shardlow and Co., Ltd., adjacent to the company’s drop 
stamp forge at Wincobank, on the northern outskirts 
of Sheffield. The main operations carried out in the new 
factory consist of the machining and finishing of motor 
car engine crank shafts. To ensure rapid and efficient 
production, the company’s engineers developed the neces- 
sary machine tools and driving equipment in conjunction 
with the G.E.C. The main features of the units are shown 
in the accompenying illustrations. Each tool has been 
provided with a 5 h.p. and } h.p. electric motor, together 
with contactor control equipment, shunt regulators, 
push-buttons, &c. The compound-wound motors with 
variable-speed characteristics are of the drip-proof 
type, the speed range of the 5 h.p. machine being 600/1000 
r.p.m., and that of the } h.p. motor 600/1800 r.p.m. 
The main spindle of each machine tool is driven through 
vee ropes, the driven pulley engaging with a gear drive 
to the work spindles, which drive the top and bottom 
chucks. 

The + h.p. motor drives the tool slides, which feed 
all the tools on the crank shaft simultaneously. To 
facilitate setting up the work a push-button is provided 


and the crank shaft arm feeding the tool rests goes over 
the dead centre, the feed motor is automatically speeded 
up, thus bringing the tool rests back to the starting 
position. Both motors are then automatically stopped. 
The operator can then renew the work by using the 





REAR VIEW OF CRANK SHAFT TURNING MACHINES 


inching button to bring the chuck into a convenient 
loading position and subsequently the operation of the 
“‘ start ’’ push-button repeats the cycle. 








American Engineering News. 





Turbine and Oil Engine Developments. 


MODERNISATION of electric power generating 
plants is one sign of arising from the general depression in 
the United States, and with it there is a marked increase 
in the demand for high-pressure turbo-generator equip- 
ment. There was a similar increase up till 1929, but it 
fell off during the depression period. In several cases, 
new turbine equipment has been installed for working with 
existing boiler pressures and temperatures, but is designed 
for future working with higher temperatures and pres- 
sures. Experience with a turbo-generator plant of 1200 Ib. 
pressure at an electric generating station shows that as 
compared with a proposed plant for 300 lb. pressure there 
has been a saving of more than twice the amount neces- 
sary to justify the extra cost of the high-pressure equip- 
ment. This installation consists of two 1700 h.p. boilers 
at 1400 lb. pressure, using pulverised coal, and serving a 
10,000-kW turbo-generator at 12001lb. The turbine is 
of the combined impulse reaction type. It exhausts at 
315 lb. to the header of the older boilers working at 300 lb. 
pressure. An industrial plant with a boiler rated at 
375,000 Ib. of steam per hour at 6001lb. and 750 deg. 
Fah. has combustion control on the full automatic system, 
which is desirable on account of variable load. The motor 
controls are so interlocked that induced draught must be 
started before the forced draught and the pulveriser 
motors, while a pulveriser must be started before its feed 
can start. With improved business it is expected that the 





majority of new turbines will be of the extraction and 
non-condensing types, working at high pressures and 


‘ RADICON REDUCER 








FOR DRIVING CONVEYOR 


speeds of oil engines make it important to improve the 
ignition characteristics of these engines. 


New Ideas in Iron and Steel. 


From a study of processes for the direct pro- 
duction of iron and steel from ores by the United States 
Bureau of Mines, it is concluded that a commercially 
feasible direct steel process should start with concentrates 
of high purity, and then reduce them in one or two steps 
to a wrought iron that may be converted into steel by 
simple melting. Reduction of hematite ore by natural 
gas and of both hematite and magnetite ores by solid 
fuel has produced a wrought iron that can be made into 
pipe and other forms, and is also suitable as a melting 
stock. The field for such processes is in ores that are of 
high purity as mined, or from which concentrates of 
high purity can be obtained. In fact, if a concentration 
process must be used, it should be more profitable to 
follow it with a direct process of reduction than to use a 
blast-furnace. Many ores can be treated to give a high 
recovery and a concentrate containing more than 68 
per cent. iron by analysis, while some hematite ores 
yield 65 to 70 per cent. iron without concentration. 
Along the same line of development are experiments 
on a practical scale with the rolling of steel direct from 
the molten state. Such a process would eliminate the 
troubles incident to first casting the metal into ingots 
where imperfections can and do occur—and then rolling 
these into plates and shapes. A mill which has success- 
fully rolled molten lead into a sheet 3ft. wide is being 
altered for similar work with ordinary and stainless steels. 
The molten metal is fed between two water-cooled rolls 
which are almost in contact, and there becomes partly 
chilled so that it emerges below the rolls as a solid sheet. 
With further developments of the process, this sheet 
may be passed through a reducing gas and on to a rolling 
mill. The process has been used successfully with lead, 
copper, and brass. For the last named, there is the saving 
of rolling and annealing the bars into strips ; the ductility 
and soundness are higher, and the process lends itself 
to operation in large units, It is expected that a steel mill 
will soon be operating on a commercial scale. 


Developments in American Castings. 


While most grey iron castings are of plain carbon 
material, there is a prospective great increase in the use of 
alloy irons for many engineering applications, as evidenced 
at a meeting of American foundrymen and mechanical 
engineers. Nickel, chromium, and molybdenum are the 
principal alloying metals. Tensile strengths of 60,000 Ib. 
and higher are commonly obtained in present practice. 
Malleable iron castings have certain superiorities to other 
cast or rolled materials. With a tensile strength of 
50,000 Ib. to 60,000 Ib. the yield point of this material is 
a high percentage of its ultimate strength. Its combined 
qualities of high strength, resistance to shock and ease of 
machining make it highly adaptable for many uses in 
railway, automobile, and agricultural equipments, and for 
light gears. In the automobile business it is being used to 
an increasing extent for hubs, pedals, spring brackets, 
brake pads, &c., in spite of competition from die castings, 
stampings, and forgings. A somewhat similar process will 
develop other valuable products which resemble malleable 
iron, except that while the latter has practically no carbon 
the other products contain as high as 0-80 combined 
carbon. A typical example has a tensile strength of 
90,000 Ib., yield point 70,0001lb., and an elongation of 
16 per cent. in a 2in. length. Such metals are likely to 
invade the field of malleable iron, steel castings, and forg- 
ings, but a present obstacle is the high cost of equipment 
required for heat treatment. Complete locomotive frames 
as steel castings indicate the possibility of substituting 
castings for fabricated structures, but size and complexity 
must not be carried too far. Developments in heat treat- 
ment and in the use of alloys have greatly enlarged the 
field for steel castings. Vanadium, manganese, chromium, 
molybdenum, nickel, and tungsten are all used as alloyi 
materials. For resistance to corrosion, chromium an 
nickel are generally used. The high strength of such alloy 
cast steels enables castings to be made lighter for a given 
condition of service, or the loads may be increased for 
castings of a given weight or size of section. 
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The Relation of Fatigue to Modern 
Engine Design.* 
By W. 8S. BURN, M.Sc. 


Introduction.—The researches on fatigue have been of 
chief significance to the engineer, in that they have caused 
the elucidation of many fundamental defects in the 
present distribution of stresses in engine parts. These 
will have a far-reaching effect on engine design ; at the 
same time they indicate the necessity of improved metal- 
lurgical properties of steels in common use. While much 
more is expected from the large oil engine, the designer of 
to-day is more fortunate than his predecessors of even 
twenty years ago, in that he has available to a much 
greater extent the help of the scientist, the physicist, and 
the research worker. It is important, however, that 
research workers should be able to gauge truly the general 
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Fic. 1—Stress Distributions in Tension Rods. 


nature of problems involved in practice and arrange their 
researches accordingly, if they are to be of maximum utility 
in elucidating the causes of trouble, with consequent 
guidance for future designing, and this is one of the 
objects of this paper. 

Principles of Design.—Generally, reduction in weight 
for given duty must first be achieved by correct design to 
give the most perfect distribution of material, which 
implies both freedom from stress concentrations and free 
stress zones, before embarking on the use of more expensive 
special alloy steels of higher physical properties. In any 
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Fic. 2—Effect of Notch and Hole on 
when in Bending. 


Stress Distribution 


case there is ample evidence to show that no return is 
obtained from the use of most special steels unless the 
design is especially suitable, and conversely, the more 
imperfeot the design or the more difficult it is to determine 
accurately the stresses, the greater is the necessity to 
adhere to plain known ductile mild steels. 

” The ordinary static stress method of design, using the 
elastic theory with the orthodox methods of stressing out 
the main sizes of tension members, struts, beams, shafts 
in torsion, and so forth, including the calculations of the 
natural resonance, or desired stiffness, will serve as the 
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“Tue Exoween” 
Fic. 3— Relative Effect of Abrupt and Gradual Change of 
Section on the Stress Lines. 





basis ; but the importance of changes of section and form 
is such that when they occur they must be separately 
investigated from the point of view of their effect on the 
fatigue endurance. It must always be borne in mind that 
failures very seldom occur by stressing a part past its 
ultimate strength such as happens with a tensile bar ; but 
invariably the trouble occurs at some concentration 
caused by either material defects, sharp corners or groov- 
ing, or other notch, which affects the endurarce of the part 
in question in resisting the cyclic stress variations imposed 
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Fic. 4— Magnitude of Stress Concentrations at a Fillet. 


thereupon, even though the average stress in the part may 
indicate a reasonable factor of safety. A uniform stress is 
seldom met with in practice, and cyclic stress variations 
must be contended with as the generalrule. The oil engine 
is very far from an ideal mechanism in this respect. 





* Abstract of Part II of a paper written under this title by 
R. A. MacGregor, W. 8. Burn, and Professor F. Bacon, and 


While the importance of avoiding sharp notches and 
edges and the virtues of smooth external finish have long 
been appreciated by the engineers—an example being the 
care that has always been taken in the preparation of 
tensile test bars, or for that matter the type of test bar 
that has been used for the plain fatigue endurance limit— 
the fundamental significance of stress concentration and 
notch effect was not scientifically recognised until com- 
paratively recently. Again, what has not been appre- 
ciated sufficiently has been the necessity of even stress line 
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Fic. 5—-Oil Engine Crosshead with Internal Fillet. 


flow and that even what have been considered reasonable 
fillets and roundings-off in the past are in fact insufficient, 
and real smooth continuity of section and form is necessary 
for any structure that is to be economical in the material 
employed. 

Chief Forms of Design Stress Concentrations.—The 
designer must be on the alert whenever using the follow- 
ing :—Fillets or sharp corners ; collars on shafts or rods ; 
keyways; holes in shafts or rods; and screw threads. 
Whenever dealing with highly stressed members he must 
also avoid corrosive liquids coming in contact with the 
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Fic. 6—Localised Excentric Internal Fillets used in Crank 
Shaft Design to give Reduced Stress Concentrations. 


parts or corrosion fatigue will inevitably follow. Welding 
on forged parts (unless annealed) he must avoid like the 
lague. 
Notches and Grooves.—It is important to realise the 
exact effect of notches and Figs. 1 and 2 are included to 
demonstrate this. It will be observed that the effect of 
a notch in a tension member is greater than in a bending 
member. Generally, when designing, notches can be 
avoided by putting them into other lowly stressed parts ; 
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Fic. 7—An Example of Circular Internal Fillets used to 
; give Increased Bearing Length. 


but if they must be present, it is possible to reduce the ill 
effect by having adjacent relieving groovings. 

Fillets —Considering the importance of the fillet in so 
many engine parts, it is surprising that more attention 
has not been given to this means of change of section. How 
the fillet affects the stress concentration is shown by the 
extreme case of a sharp corner, and also with various 





read before the North-East Coast Institution of Engineers and 
Shipbuilders in Newcastle-upon-Tyne, on January, 26th, 1935. 








shaft fillets are very often inadequate, and even what is 
considered good practice, that is, a fillet of radius equal 
to one-twelfth of the shaft diameter, is on the small side. 
Frequently crank shafts have fillets of one-twentieth of 
the diameter. 

Internal Fillets——On the question of fillets it is not, 
perhaps, sufficiently realised that much improved stress 
flow can be obtained by the use of internal fillets. A glance 
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Fic. 8—Solid Forged Crank Shaft with Compound Fillets. 


at Fig. 5 will show what is meant; the crosshead is that 
used in the author’s type of oil engine. Internal fillets 
are used in crank shaft design as in Figs. 6 and 7. Inade- 
quate research has been done on internal fillets, and hence 
offers scope for the research worker. . 

Compound Fillets.—In view of the demonstrated import- 
ance of fillets it is probable that in the future more use will 
be made of designed fillet curves instead of the single radii 
so usual to-day. It might be mentioned that compound 
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Fic. 9—Comparison of Stress Concentrations with Wide 
and Narrow Collars. 


fillets are commonly used in locomotive work. On a shaft 
recently designed by the author, fillets as shown in Fig. 8 
are used with a solid crank shaft. The difference between 
this and the normal fillet of about one-twelfth of the shaft 
diameter is appreciable. Here again exact quantitative 
comparative data is not available, but some photo-elastic 
work confirms the improved stress line flow. 

Collars.—The effect of a sharp collar largely depends on 
its width relative to the shaft diameter. If sufficiently 
narrow, after the manner of an oil thrower, it may have 
little effect even with sharp corners. If of appreciable 
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REDUCED STRESS CONCENTRATION BY RELIEVING GROOVES AT A. 
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Fic. 10—Stress Concentration Relieving Devices. 


width, however, it provides very undesirable stress con- 
centrations unless ample fillets are provided. 
illustrates these points. 


Fig. 9 


Holes in Shafts or Rods.—With holes in crank shafts 
some benefit is obtained by ample radiusing of the holes, 
but apparently there is some doubt about the complete 
efficiency of this expedient. The ideal, of course, is to 
eliminate the holes if at all possible. The suggestion of 
radiusing the hole by means of pressure with a forming tool 
and so initially stressing the edge of the hole, has possi- 
bilities, but the whole subject of holes in shafts requires 
further practical research. 

With holes in rods, such as piston-rods in double-acting 
oil engines, the avoidance of stress concentrations at the 
holes is best accomplished. by a belt of increased diameter 
in way of the holes so as to deflect the stress lines from the 
hole edges, as well as lowering the average stress. Radius- 
ing of the heles is also desirable. The question of utilising 
relieving- grooves as in Fig. 10 offers possibilities for further 





rounded cornersin Figs.3and4. Itwould appear that crank 


research with scaled-down specimens. 


29 


THE ENGINEER 





Juty 5, 1935 








Serew Threads.—As the almost standard method of 
attachment of engine parts is by screw threads of diverse 
descriptions, the fundamental importance of correct 
design and material of these parts is obvious. Failure of 
studs, bolts, or screwed members are commonplace 
occurrences, but there are occasions when the duty is such 
that there must be no question of failure. Such vital 
parts are bottom end bolts, and much has been said regard- 
ing the design and material of these parts. There is no 
need to stress the importance of correct design, as it is 
important that they should be of minimum size and 
weight if inertia effects are to be diminished. Fig. 11 
shows a typical form of bolt with smooth contours. A 
smooth finish of plain surface and thread—especially 
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Fic. 11—Good Form of Bottom End Bolt. 


thread roots—is all-important. The ideal steel should not 
only have a high fatigue endurance, but also be resistant 
to shock. One would imagine that a high degree of crack- 
less plasticity would be an important factor. It would be 
interesting to have suggestions for the best material for 
bottom end bolts from the point of view of notch fatigue 
endurance. 

From the point of view of fatigue, the screw with its 
multiplicity of notches, appears to be distinctly unfor- 
tunate ; 
possibilities for research. 
established Whitworth and other well-known thread 
angles and root radii may be improved upon for vital 
parts, such as connecting-rod bolts or piston attachments. 
Experimental data on this point is of great importance ; 
so is the size of thread relative to a given bolt diameter. 





IMPROVED TYPE. 
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Fic. 12—Cylinder Stud. 


In the author’s engine, for example, the standard root 
radius of the piston-rod thread has been increased over the 
normal Whitworth. 

That common tension member, the bolt and nut or stud 
and nut, is not nearly so much understood as may be at 
first thought. It is now fairly common practice to relieve 


the shank of the more important bolts and studs to below | 


the root diameter, but for the best stress distribution the 
shank should also have gradual changes in section. A case 


under the authors notice of fatigue cracking of cylinder | 
studs has been prevented by an improved support, as | 


but the subject of screw threads offers great | 
It may be that the long- | 


As the thread in the region of the nut is the crux of the 
whole screw and bolt design, it seems that considerable 
research with photo-elasti dels is also ry, the 
results being confirmed by direct fatigue testing of bolts 
held at one end by various nut forms. 

It is only comparatively recently that the advantage of 
a soft iron nut has been scientifically demonstrated, 
although it is very old, sound practice. There seems to be 
no doubt that for vital screwed connections a soft nut 
which has great ductility will give the best stress distri- 
bution and will cause a minimum of stress concentration 





FORM OF PISTON ROD NUT USED IN 
DOUBLE ACTING GAS ENGINE. 
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CROSSHEAD NUT TO GIVE 
EVEN STRESS DISTRIBUTION 
(SASS) 





| RECESS IN PISTON ROD NUT IN R.W. 
ENGINE TO IMPROVE STRESS DISTRIBUTION. 
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| 
| Fic. 14—Large Nuts to give Improved Stress Distribution. 
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| of the bolt itself. A combination of efficient nut design 
and material would add greatly to bolt strength. Thread 
| distortion is one of the reasons for the remarkable self- 
| locking properties of the ordinary nut and bolt when 
tightened up ; obviously, in important bolts other means 
for locking must be provided. 

In view of the importance of a good relation between 
high fatigue strength and the Whitworth 55 deg. notch 
and root radius, the author suggests that this form of 
notch with a B.S.F. thread relation to the diameter of 
the specimen in question should be adopted as a standard 
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Fic. 15—IJmproved Built-up Crank. 


| notch for workshop notch fatigue tests. This would be 


shown in Fig. 12. A contributory cause was some degree | capable of ready and accurate production with standard 
of corrosion fatigue due to water leakage on to the jacket | tools and would give much directly usable information. 


top, which is now rendered impossible. 
The dia, in Fig. 13 are of great interest in illus- 
trating the stress distribution between the bolt and nut 
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Fic. 13—Diagram Showing the Distribution of Stress Between 
Stud and Part and Various Nut Designs and Bolts. 


threads ; from these it will be noted that the most serious 
concentration is in the region of the first one or two threads 
when the nut is, as usual, hardened down. In practice 
it is common to find that such fractures as do occur are 
between these threads. The actual loading and correspond- 
ing stress distribution are poor and various means have 
been devised to correct this defect. One scheme is shown 
above on the left in Fig. 13. On these lines a most correct 
design of nut is shown in Fig. 14, which was commonly 
used many years ago in double-acting gas engines and 
which bears the stamp of much practical development. 
Quite recently a similar design has been used by a Con- 
tinental builder for piston-rod crosshead nuts in double- 
acting oil engines. Such a design is shown in Fig. 14. It 


is probable that variations of this type of nut will become 
much more extensively used in the future. As a com- 
promise, the author has recently adopted the practice of 
relieving away the first thread as shown at the foot of 
Fig. 14. 


Whether the notches should be threaded or a series of 
parallel notches is a matter for discussion. 

Crank Shafts.—On the whole, for the past few years 
there has been comparatively little main engine crank 
shaft trouble when the crank shafts have been of the 
fully built-up type of orthodox design. Most of the 
troubles experienced have been attributed to the running 
speed coinciding with a torsional critical speed which has 
been undetected until serious cracking has taken place. 
When cracking has occurred, it has usually started at 









“Tue Exciveen"* _ 


Fic. 16—The Effect of Crank Web Boss Formation on 
. the Stress Lines. 











some point of stress concentration, such as an oil hole, 
inadequate fillet, or fault in the steel at a highly stressed 
part. The author considers the oil hole such a potential 
source of danger that in certain recent designs of both 
single and double-acting engines for which he is respon- 
sible this feature has been omitted altogether and the 
oiling of the bottom and top end bearings otherwise accom- 
plished. It should be noted that no steam engine crank 
shafts had oil holes—a point perhaps of some significance. 
Apparently the most dangerous form of oil hole is the 
diagonal type. In certain cases this would have been 
thought to be most dangerous if the hole, was too near the 
fillet of pin and web; but shafts seldom break in this 
place. The right-angle design is more complicated, but 
experiments have confirmed that a hole drilled normally to 
@ specimen bar has less stress concentrations than one at 
an inclined angle. , 





There is still a certain amount of trouble with auxiliary 





oil engine crank shafts, which are almost invariably of the 
solid forged type. Most of the trouble in the author’s 
observation has occurred after some considerable time in 
service and has usually been associated with wear-down 
of the bearings, the subsequent cracking taking place at 
one or other of the usual stress concentrations. It has 
long been realised that the built-up crank shaft is more 
generally reliable than the solid forged type. No doubt 
one reason is that the articulation into convenient portions 
enables adequate working and forging to be put readily 
into the material. There is also no doubt, however, that 
a beneficial stress distribution follows which avoids 
regions of intense stress concentration. An improved 
form of built-up crank shaft with comparatively light 
bossings has been adopted by the author to give superior 
stress distribution and is shown in Fig. 15, although a 
more perfect formation would have still further reduced 
bossings after the manner of the figure to the right of 
Fig. 16. The slight enlargement of the ends shrunk into 
the webs is advisable with good fillets to give the best 
stress flow. The effect of bossings on the stress line flow 
is shown in Fig. 16. In this design the webs can be made 
of ductile mild steel, cast to a correct shape without 
redundant material, while the pins can be of steel of the 
requisite hardness to obtain freedom from bottom end 
wear, and the journal of mild steel with a high damping 
capacity. 

Such articulated constructions lend themselves to com- 
parative freedom from the effects of possible large grain 
size by simplifying both the forging and the heat treat- 
ment. 

(To be continued.) 








British Standards Institution. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 28, 2d. post 
free, unless otherwise stated. 








STANDARD SOCKET OUTLET ADAPTORS. 


No. 546—1934. There is a considerable demand for 
means whereby one or more small-consumption appliances 
such as a lamp, wireless set, toaster, vacuum cleaner, &c., 
may be plugged in to a 15-ampére socket outlet, either 
separately or simultaneously. Many of the devices for 
this purpose which have appeared on the market during 
the last few years have been of a design which would not 
conform to the requirements of the latest edition of the 
I.E.E. Wiring Regulations. To promote the elimination 
of unsatisfactory articles a British standard for socket 
outlet adaptors of the three-pin type has now been issued 
by the British Standards Institution. This standard is 
issued as an addendum to B.S.S. No. 546—1934, Two-pole 
and Earthing-pin Plugs and Socket Outlets, and copies 
(Ref. CD (EL) 6498) will be forwarded gratis on receipt of 
a stamped envelope to the Publications Department. 


TUNGSTEN FILAMENT ELECTRIC LAMPS. 


No. 555—1935. The revision of B.S.8. 555, which 
has just been published, brings together the various 
schedules for lamps other than general service lamps. 
Until recently all the schedules were published together 
as British Standard Specification 161, but about a year 
ago it was decided to issue the Lamps for General Service 
Specification as a separate publication retaining the 
number 161. Several additional schedules for other types 
of lamps have been issued from time to time, and this 
new edition of B.S.8. No. 555—1935 includes Schedules 
for the following lamps :— ° 


Vacuum H.V. 40-watt lamp. 

Vacuum traction lamps. 

Gas-filled traction lamps. 

Vacuum train lighting lamps. 

Gas-filled train lighting lamps. 

Bus lamps. 

Navigation lamps. 

Double-capped tubular lamps. 

Lamps for road traffic control (electric) light signals. 


The price of this specification is 2s. 3d. post free. 








REINFORCED CONCRETE POLES FOR ELEC. 
TRICAL TRANSMISSION AND TRACTION 
SUPPORTS. 


No. 607—1935. Up to the present reinforced concrete 
poles have not been used’ very much in this country for 
overhead line purposes or for traction supports. The chief 
reason is the high factor of safety of 3-5 which the Elec- 
tricity Commissioners have stipulated, necessitating the 
construction of a very heavy pole, which, besides being 
costly to manufacture, involves heavy transport and 
erection charges. The Electrical Research Association 
carried out very exhaustive tests a few years ago, and in 
the light of the results obtained it asked the British 
Standards Institution to prepare a British Standard 
Specification for Reinforced Concrete Poles. This has now 
been done, and the Electricity Commissioners have agreed 
to allow a lower factor of safety on poles made in accord- 
ance with this specification. 

The new specification applies to reinforced concrete 
poles suitable for use as electrical transmission and traction 
supports (including supports for telegraph and telephone 
lines), but does not apply to lamp standards. Seven 
classes of pole are provided for, giving a wide range of 
lengths and strengths. : 








THE Department of Overseas Trade announces that 
within ten days of the issue of application forms for space 
in the British Industries Fair in February 309 manufac- 
turers have asked for a total area of 151,412 square feet 
of space, compared with the 241 applications for 96,140 
square feet at the corresponding date a year ago. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The Howrah Bridge. 


The scheme to build a steel bridge over-the river 
Hooghly at Howrah, Calcutta, has attracted the interest 
of engineers and steel makers since its inception some time 
ago. It is claimed that the bridge will be the largest engi- 
neering project of its kind in the British Empire since 
the construction of the famous Sydney Harbour Bridge. 
As long ago as April 30th tenders were submitted by many 
constructional firms, and some surprise has been occasioned 
that no results have yet been divulged by the authorities. 
Lately, however, the view has been taken in engineering 
circles that none of the tenders which were received for 
construction to the authorised design came within the 
limits of the funds available. This, of course, would 
account for the delay in issuing any statement regarding 
the progress of the undertaking. From information which 
has reached us, however, we understand that the problem 
is being met in another way and that severai alternative 
tenders have been submitted to the authorities which have 
the backing of engineers of high standing and are designed 
to come within the compass of the expenditure which has 
been sanctioned. Amongst the firms tendering is a com- 
bine of three of the largest bridge building engineering firms 
in India, and this combination is associated with the Tata 
Iron and Steel Company, Ltd. The tender of these 
firms, it is believed, stands a good chance of being 
accepted, and it is thought that an official announcement 
will not long be delayed. One of the interesting features 
of this bridge is that, so far as India is concerned, 
it will be the first important engineering undertaking 
of its kind in which new high-tensile steels will be exten- 
sively used. 


Pig Iron. 


A few contracts which expired at the half-year 
have been renewed and others are under negotiation, but 
the general characteristics of the market remain 
unchanged. Consumers, for the most part, content them- 
selves with covering their near requirements, yet the 
aggregate tonnage of these small orders reaches a ct- 
able total. Perhaps the most satisfactory feature of the 
position is that notwithstanding the approach of the 
holiday season the demand shows no signs of shrinking. 
In Scotland the coming Fair holidays have caused some 
holding up of deliveries, but the position in that market 
is satisfactory. Production seems to be adjusted to meet 
the demands of consumers, and there has been no appre- 
ciable increase of the stocks for some time. The steadiness 
of the demand for pig iron in Scotland is indicated by the 
blowing in of additional furnaces at the Gartsherrie Works 
of William Baird and Co., Ltd., the total number of 
furnaces now operating in Scotland being four on foundry 
iron, six on hematite, and six on basic. The consumption 
of foundry iron will be on a lesser scale for a time, as the 
Falkirk Ironfoundries have closed down for their annual 
holidays, which will last for about a fortnight. Business 
in pig iron on the North-East Coast has been rather 
quiet, ahd. consumers have clung resolutely to their policy 
of buying from hand to mouth. Only two furnaces are 
producing foundry iron in this district, and the greater 
part of the production is used locally. The competition 
of Midland irons has been rather sharply felt in the 
Scottish market, and in some cases consumers on the 
North-East Coast are taking fair quantities of Northamp- 
tonshire foundry iron. In the Midlands there is a steady 
demand for foundry iron, the improved position of the 
light casting foundries being responsible for bringing about 
a marked change in the position. ‘A number of contracts 
expired at the end of the half-year, and have not yet 
been renewed, and the reluctance of consumers to enter 
into forward commitments is the worst feature of the 
market. A rather sharp burst of activity occurred in 
the hematite market recently, and some heavy sales 
were made, principally to Midland and Sheffield works. 
There seems to be a slight scarcity of some qualities of 
hematite, but as two furnaces at the Ayresome Works of 
Gjers Mills and Co., Ltd., which were damped down in 
April for relining, will probably be restarted towards 
the end of the current month, this tightness should 
disappear. 


Scotland and the North. 


The Scottish heavy steel makers have little 
to complain of in the way specifications are coming to 
hand. The shipyards continue to provide the chief outlet, 
and there is enough work in prospect in this direction to 
encourage hopes of maintaining full operation well into 
the autumn. The requirements of the constructional 
engineers also have increased lately, although buying from 
this industry is limited to comparatively short periods 
ahead. A large tonnage of joists and sections is passing 
into consumption, and the demand for special steels appears 
to be growing. A considerable improvement has taken 
place in the demand for billets and sheet bars as a result 
of the steel makers’ arrangement with the Cartel, and 
this business promises to expand as the re-rollers’ activities 
increase, which is regarded as certain when the existing 
stocks of imported steel are disposed of. The Scottish 
sheet makers have become busier during the past week or 
two, and although the demand is largely upon home 
account, the export side of the market has developed signs 
of activity. Lately, there has been a satisfactory volume 
of business in the heavier gauges, and the mills now have 
a good supply of work in hand. The situation in the Lanca- 
shire district seems a little irregular. Whilst the steel 
works are making heavy deliveries new business is on the 
light side. The constructional engineers, for instance, are 
not all of them busy, and some are not working full time. 
General engineering concerns are taking up fair quan- 
tities of steel, and recently there has been a spurt in the 
demand for plates, including boiler descriptions. Bright 











drawn steel is in active request at £13 10s. for 4-ton lots 
for the home market. Business in special steels has not 
recovered the strength of the earlier months of the year, 
but shows some improvement on the conditions ruling of 
late. A steady business is passing in re-rolled small bars, 
but many of the mills could do with more work. In 
the Barrow district the steel works are comfortably situated 
as regards orders and can look forward to a spell of activity 
for the remainder of the summer. New orders are reaching 
the works at a satisfactory rate. 


Midlands and South Wales. 


Business in iron and steel in the Midlands has a 
tendency to expand and this is regarded as being 
particularly satisfactory, since at this time of the year the 
markets usually slow down. A considerable volume of the 
new business now reaching the steel works formerly went 
to foreign makers, but no Continental steel material has 
been offered in this market since the end of March, except- 
ing in a few instances by merchants who have old contracts 
with the Continent, against which they are receiving 
deliveries. Business in small bars, which a little while 
ago showed signs of declining, has increased of late, and 
most of the re-rollers in the Midlands are busy on orders 
for this class of material. Recently they have taken a fair 
amount of business for strip also. There is still competition 
from works outside the Association, but there is a ten- 
dency for these firms to raise their prices. Lately the 
demand for structural steel from the constructional engi- 
neers in this district has been on the quiet side, but good 
deliveries are being made by the steel works against con- 
tracts in hand, and it seems likely that the present lull in 
new business wil! be only temporary. The sheet trade has 
become rather more active, but the demand comes almost 
entirely from home consumers. Orders have been con- 
fined largely to the thinner gauges, and transactions in the 
heavier thicknesses have been chiefly of a hand-to-mouth 
description. Consumers’ steel plate requirements also 
leave much to be desired, but business in this department 
has fluctuated considerably and during the past few weeks 
there have been one or two short lived bursts of activity. 
In the South Wales market a better tone has developed, 
largely because of an improvement in the position in the 
tin-plate industry, which seems to be obtaining more 
export business. Most of the steel works in South Wales 
are well employed and are producing an important ton- 
nage of heavy sections. There is also a strong demand for 
sheet and tin-plate bars and billets, and the works making 
this class of material have considerably improved their 
order books during the past week or two. 


Current Business. 


Recently there have been a number of important 
company meetings, which give an indication of the recovery 
made by British industry in the last year or two. Guest, 
Keen and Nettlefolds, Ltd., closed the year 1934 with a 
surplus of over £900,000, compared with £300,000 last 
year. The chairman, Sir John F. Beale, said the policy of 
the Government had given the company a sufficient load 
at their factories to enable them to carry on most of their 
businesses by mass production and so earn a modest profit 
while keeping selling prices at a level satisfactory to con- 
sumers and adding largely to their export trade. At the 
annual meeting of Allied Ironfounders, Ltd., which repre- 
sents another important branch of the trade, the chair- 
man, Mr. A. W. Steven, stated that the sales during last 
year reached the highest point in the history of the concern, 
and the sales in the opening months of this year showed an 
advance over the corresponding period of last year. At 
the meeting of William Beardmore and Co., Ltd., the 
chairman, Mr. H. A. Reincke, indicated that the policy of 
closing down and disposing of departments which had been 
idle and unable to earn a profit during recent years had 
been pursued. He said that no company had done more 
pioneer work in the field of Diesel engines than their com- 
pany. At the end of 1934 an important order for engines 
for omnibuses was received from the Glasgow Corporation, 
and the first of these engines was about to go into service. 
Metal Traders, Ltd., a firm handling non-ferrous metals, 
presented a cheerful report, and the chairman, Sir Charles 
C. Barrie, said that if there had been a curtailment of 
international trade there had been an expansion in home 
business. Many problems, including that of currency, must 
be solved and put on a sounder basis before there was any 
freedom in international trade. E. C. and J. Key (1926), 
Ltd., engineers and ironfounders, Birmingham, are in 
voluntary liquidation solely for the purposes of recon- 
struction. All creditors can be paid in full. The new com- 
pany will open immediately under the old name of E. C. 
and J. Key, Ltd. The Department of Overseas Trade 
reports that the following contracts are open for tender :— 
Copenhagen: power plant comprising one water-tube 
boiler with superheater and economiser, stoker, induced 
draught and grit arresting plant, air preheater, electric 
motors, &c. (Copenhagen, August 13th); Egyptian 
Ministry of Public Works, Cairo: screens and grabs for 
Giza drainage (Cairo, September 15th); Argentine State 
Oilfields: arc welding equipment, comprising petrol 
motor, 23/30 h.p. (Buenos Aires, July 26th). 


Copper and Tin. 


The market for electrolytic copper has been upset 
by events in the United States, and the belief that 
the American producers would hold to the international 
arrangement they entered into a few months ago has 
received a severe shock. The American official domestic 
price has been reduced from 9c. to 8c., owing to extensive 
underselling by interests outside the Copper Association, 
including the Customs smelters. At the end of last week a 


Export quotations are 


attempt will be made to form another organisation which 
will have the support of the whole industry. Even the 
new price of 8c. is being undercut by outside sellers, and it 
seems likely that the arrangements by which the American 
producers undertook not to ship more than 3800 tons of 
copper per month to Europe will go by the board. At any 
rate, it seems that nothing can be done to prevent the 
Customs smelters and other outside interests selling for 
export at the prices they feel inclined to accept. Not 
unnaturally, the market now fears that the arrangement 
by which American and African producers were to restrict 
production will be abandoned. At the beginning of this 
week, however, the market received some support and 
prices showed signs of recovering from the levels to which 
they had fallen. In the London standard market irregular 
conditions prevailed and there was a good deal of realisa- 
tion; but the market showed more firmness than might 
have been expected.... Uninteresting conditions have 
ruled in the tin market. Some sales which were made at 
round £230 were attributed to the liquidation of Buffer 
Pool tin, which, it is believed, has to be sold before 
the end of the year. The market, however, seems to 
doubt whether this will be achieved at the price the Tin 
Control seems determined to obtain. From July Ist the 
increase in the quota decided upon recently becomes 
effective, but this is not likely to influence the market for a 
few weeks. The statistics for June are distinctly favour- 
able and, according to the figure published by Mr. W. H. 
Gartsen, there was a decline in the visible supply of 2476 
tons from 15,831 tons on May 3lst to 13,355 tons on 
June 30th. The carry over in the Straits was reduced from 
1276 tons at the end of May to 842 tons on June 30th, but 
the carry over at the Arnhem Smelter increased slightly 
from 1080 tons to 1104 tons. 


Lead and Spelter. 


Firm conditions have ruled in the lead market 
and the demand from the consuming industries is main- 
tained at a high rate. It is usual to expect some falling off 
in the industrial requirements of lead during the summer 
months, but so far there has been no sign of any slackness 
of this kind developing ; in fact, the cable makers appear 
to be unusually busy, and this rather points to increased 
consumption. On the Continent, also, the demand for 
lead seems to be unabated, and to some extent this has 
affected supplies to the London market by diverting a 
certain quantity of Mexican lead which was sold to 
Germany and other Continental countries. The principal 
demand in this country is for Empire lead, owing to the - 
duty on foreign metal, and the position seems rather tight. 
Very little unsold lead of Empire origin is reaching this 
country, but the position is saved to some extent through 
consumers having covered their forward requirements for 
some time ahead. In the United States the position is not 
quite so good and the stocks there at the end of May 
amounted to 225,057 tons, compared with 220,043 tons at 
the end of April.... The tone of the spelter market has 
improved of late and the price, which had dropped below 
the quotation for lead, has regained a more normal 
relationship. On the whole the industrial demand for 
metal is moderately good, but it seems to rest upon the 
requirements principally of the brass trades. The supplies 
of Empire metal seem sufficient to meet the needs of the 
market, and it is not expected that very much foreign 
spelter will reach this country during June. 


Non-Ferrous Metal Average Prices. 


It is disappointing that after showing advances 
for two months the official average prices for June of the 
principal base metals have substantially declined. To 
some extent the difficulties which have overtaken the 
copper market are responsible, since the situation in one 
non-ferrous metal market exerts a sentimental influence 
upon the others. The decline in the average price of 
copper is pronounced, the cash average being £2 11s. less 
than for May, whilst for three months copper it is 
£2 lls. 7d. down. The average for electrolytic copper 
dropped by £2 13s. 4d., compared with the May figure ; 
for wire bars £2 12s. 10d., and for best selected £2 17s. 9d. 
The uninteresting conditions which ruled in the tin market 
during June were reflected in insignificant changes in 
the average prices. For cash tin the average was 2s. 3d. 
down on the May figure. The quotation for three months, 
however, was £1 10s. 6d. less. The changes in the average 
prices for lead amounted to only a shilling or two. For 
shipment the current month the average price was 3s. 3d. 
less than for May, and for shipment the third following 
month it was 2s. 8d. down, whiist the mean was lower by 
2s. 3d. In the case of spelter the declines were rather more 
noticeable. For shipment the current month the average 
quotation was 16s. less than for May, for shipment the 
third following month the decline amounted to 15s. 9d., 
whilst the mean was 15s. 11d. lower than for last month. 
The following are the official average quotations fer June 
issued by the London Metal Exchange :— 





meeting of the producers was held and it is understood that 
the Copper Association will be dissolved and that an ! 





STANDARD COPPER Cash.. .. £30 16 8}3 
3Months.. £31 1 
Settlement £30 16 105, 
ELECTROLYTIC COPPER staal es ¥ ee . 
ELECTROLYTIC WIRE Bars £34 13 1ly, 
Best SELECTED COPPER .. eee £33 13 1 
StanpDaRD TIN Cash.. .. £227 14 3%, 
3 Months.. £219 10 9, 
Settlement £227 14 5}; 
( For shipment the current month £13 15 6,5, 
| For shipment the third following 
LeAD< month ke £13 16 1y 
Mean £13 15 = 9#3 
Settlement Bde. oa he Seg pS Se 
For shipment the current month.. £13 14 8, 
For shipment the third following 
SPELTER pte YM as CR a ee 
Mean.. . £13 16 343 
Settlement £13 14 8}§ 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
joists, 22s. 6d.; plates and sections, 15s. 


Steelmakers : 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 

N.E. Coast— £ s. d. & a. d. 
Hematite Mixed Nos. .. 3 8 6.. 3.2 0 
No. 1 alls pr 3 3 6 

Cleveland— me Teesside a 
ee 310 0. 3.4 0 
No: 3G.M.B. Soo Gicis 3 1 6 
No.4 Forge .. .. Se 7O7e84. 3.0 6 
Basic (Less 5/- rebate) . oe ae - 
MripLanps— 
Stafis.— (Delivered to Black Country Station) 
North Staffs. Foundry BAb 1 O 1c _ 
* oe er OO Se ON — 
Basic (Less 5/— rebate)... 315 0.. —_ 
Northampton— 
Foundry No.3 .. .. 3 7 6. — 
Pega oe. SiesioS HSh Gh -- 
Derbyshire— 
No.3 Foundry .. .. 311 0.. _— 
Forge 3,646.0. _ 

ScoTLanp— 

Hematite, f.o.t. furnaces 3 11 0. = 
No. 1 Foundry, ditto .. 312 6. — 
No. 3 Foundry, ditto .. 310 0. — 
Basic, d/d (Less 5/—rebate) 3 10 0. as 
N.W. Coast— 

{3 12 6d/d Glasgow 
Hematite Mixed Nos. .. 14 0 6 ,, Sheffield 

{ 4 5 6 ,, Birmingham 

MANUFACTURED IRON. 
Home. Export. 

Lancs.— £s. d. £s. d. 
Crown Bars .. .. .. 912 6. - 
Best Bars S21 eta ae — 

8S. Yorxs.— 

Crown Bars .. .. .. 912 6. — 
Best Bars ot) oie we MB rBe B. —_ 

MipLtanps— 

Crown Bars 915 90 -- 
Marked Bars (Staffs.) . a ee eke -— 
Nut and Bolt Bars 710 O0to8 0 0 — 

ScoTLanpD— 

OUR OM... en op SOS 6.» 9 5 0 
Best on teccst wake Ce cs Bate oc 915 0 
N.E. Coast— 
Common Bars Se ae en, Tee ve 815 0 
Best Bars os + aire i ig Te 915 0 
Double Best keg Sl oe Se 10 0 0 
STEEL. 

LonDON AND THE SouTH— Home. Export. 
£204 £ s. d. 
Angles 810 0. a7 6 
Tees. . 910 0. & 7.4 
Joists 817 6. a 
Channels. . 815 6. 712 6 
Rounds, 3in. an up 910 0. 8 7 6 
- under 3in. 814 6.. 70 0 
Flats, 5in. and under 814 6. 70 0 
Plates, 3in. (basis) oe Oo. 715 0 
je fin. . ie eh ee 8 0 0 
= gs > 9 Ss... 8 5 0 
nes Fella 915 0.. 810 0 
ee ae 910 0. S.%; © 
NortH-East Coast— £ os. d. fs. d. 
Angles oe 0. 7 ee 
Tees. . ee Ey 8 7 6 
Joists 815 0. ye 
Channels. . $12 6. 712 6 
Rounds, 3in. and up 9 Fin Bes S454 
id under 3in. 812 0. 710 0 
Plates, jin. .. 815 0. 715 0 
ae oe 6.0.0. 8 0 0 
Se 950. 8 5 0 
i es 9:16.04 810 0 
ofits 950. 8 5 0 
Boiler Plates, Sas. O°S"O 8 5 0 

Mipianps, AND LEEDS AND DistRrict— 

£ s. d. £ s. d. 

Angles a RAG 
Tees.. 9. °F Ge3 8 7 6 
Joists 8180. 73 4 
Channels. 812 6. 712 6 
Rounds, in. ale up = = 8 7 6 
a under 3in. 812 0. 710 0 
Flats, 5in. and under 2: em 817 6 
Plates, jin. ~~ Sit 'S:. 715 0 
ape © ee 3 8. 8 0 0 

* din. .. a ee Se 8 5 0 

» *t*im.. 912 6. 810 0 

ps fin. . o 6 8.4.08 8 & 0 
Boiler Plates, i. 9 7 6..715 Oto8 5 0 





STEEL (continued). 


Home. Export. 
Guascow anp District— £8. d. £ s. d. 
Angles Sor e; a 
Tees. . ex: UV, sy << 
Joists §:35"'S:. ( 
Channels... .. 812 6. 712 6 
Rounds, 3in. inte up >. 778. S-7.6 
a under 3in. 812 0. 710 0 
Flats, 5in. and under S13 -8:. 817 6 
Plates, jin. (basis) 815 0. 715 0 
10 ED. os e*e 8. 8 0 0 
” fin. .. o 2.8% 8 5 0 
éo fein. .. 910 0. 810 0 
” Seis aeasied tM: Be @. 8 5 0 
Boiler Plates 2.0 6.6) @ BHO. 8 5 0 
Soutn Wares ArEA— £4... £ s. d. 
Angles ee a : ee ae 
Tees. . 9:94: 8 7 6 
Joists 815 0. FF Gus 
Channels. . 812 6. 712 6 
Rounds, 3in. and up x ae ie Sie 
pH under 3in. $12 0. 710 0 
Flats, 5in. and under sm.@0. 817 6 
Plates, jin. (basis) 8°17 *8°. 715 0 
astray ie MA 8 0 0 
pr fin. .. , ee BN at 8 5 0 
eae: * ~~ apogs 912 6. 810 0 
Pe “Tae 910 0. 8 5 0 
TRELAND— BELFAST. Rest oF IRELAND. 
£ sd. $a. a. 
Angles 812 6. 815 0 
Tees. . 912 6. _ 915 0 
Joists 900. 9 2 6 
Channels. . ae 817 6. 9 0 0 
Rounds, 3in. and up 913 ¢6. 915 0 
‘ under 3in. ae Oe 9 4 6 
Plates, jin. (basis) e O@2. Os 9 2 6 
a iiee we ok 950. 97 6 
% fin. .. 0-20" ©: 912 6 
oo ree J 915 0. 917 6 
os Tope 912 6. 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £s. d. £ s. d. 
10-G. to 13-G., f.o.r. 9 @°@.. 815 0 
14-G. to 20-G., d/d PEED: QS 9 0 0 
21-G. to 24-G., d/d ae Gey os 9 5 0 
25-G. to 27-G., d/d mam 2 917 6 


The above home trade prices are for 4. ton ares and over ; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 

Galvanised Corrugated Sheets, Basis 24-G 


Home. S a. d. 
4-ton lots and up .. coe: OS 
2-ton to 4-ton lots me: We ee 
Under 2 tons ay ee 


Export : £12 15s. 0d., c.i.f. India. 
£11 5s. Od., f.o.b. other markets. 
Scandinavian Markets free. 


Tin-plates. 
20 by 1¢ basis, f.o.b. Bristol Channel Ports, 18/2 to 19/2. 
Tin-plate Bars, d/d South Wales Works, £5 5s. 0d. 


Billets. a 
Basic (0-33% to 0-41% C.) xsi ryan VOrRD 
» Medium (0-42% to 0-60%C.).. 7 2 
» Hard (0°61%to0-85%C.) .. 712 
» (0-86% to 0-99% C.) SF 
» » (1% C. and up) ag 2 
Soft (up to 0-25%C.), 500 tons ts up 
100 to 250 tons 
Rails, Heavy, 500-ton lots, f.o.t. 
» Light, f.o.t... we 


a 


eocoe oa aeacoaca: 


” 


ono 


1 
1 
1 
1 
1 


Ioan oo 


0 


FERRO ALLOYS. 


3/3 per lb. 
3/- per lb. 
Per Ton. 
Ferro Chrome, 4p.c.to6p.c.carbon £21 15 0 
6 p.c. to 8 p.c. £21 10 0 
8 p.c. to 10 p.c. £21 10 0 
Specially Refined 
Max. 2p.c.carbon £34 0 0 
1 p.c. carbon £36 5 0 
0-70 p.c. carbon £37 5 0 
carbon free .. 9$d. per lb. 
2/5 per Ib. 
£10 15 0 home 
£12 15 O scale 5/— p.u. 
£17 17. 6 scale 6/— p.u. 


Tungsten Metal Powder. . 

Ferro Tungsten 

Per Unit. 
Tihs 
7/- 


7/- 


” ” 


11/- 
11/- 
12/- 


Metallic Chromium. 

Ferro Manganese deen) 
» Silicon, 45 p.c. to 50 p.c. 
75 p.c. si 


” ” 


» Vanadium 12/8 per Ib. 

» Molybdenum. . 4/6 per lb. 

» Titanium (carbon tree) 9d. per Ib. 
£200 to £205 


Nickel (per ton) 


5/- to 5/6 per lb. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 
Official Prices, July 3rd. 


CopPpER— 
ae £30 7 6to£30 8 9 
Three months .. £30 15 Oto £30 16 3 
Electrolytic £33 15 Oto £34 5 0 
Best Selected Ingots, dja Bir- 

mingham s ve £33 15 0 
Sheets, Hot Rolled £62 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. 93d. 93d. 
= Brazed (basis) 93d. 93d. 
Brass— 
Ingots, 70/30, d/d Birmingham 29 0 Oto £31 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 9d. 9d. 
a8 ME eat Co 11d. 11d. 

Tin— 

Cee eee ss £230 5 Oto £230 10 0 
Three months .. £225 12 Oto £225 15 0 

Leap : £13 16 3to £13 17 6 

SPELTER Pe: ee £138 17 6to £14 2 6 

Aluminium Ingots (British) .. £100 

FUELS. 
SCOTLAND 
LaNARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 13/— to 13/6 
»  Glasgow—Ell .. eter. FRSC) BEG 
” ” Splint 17/- 

AYRSHIRE— 

(f.0.b. Ports)—Steam 13/— to 13/6 

FIresHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam .. ese 13/6 to 14/- 
Unscreened Navigation 13/— to 13/6 

LorH1ans— 

(f.0.b. Leith)}—Hartley Prime 12/6 to 13/- 
Secondary Steam .. < 11/9 to 12/- 
ENGLAND. 

YORKSHIRE, MANCHESTER— 

B.S.Y. Hard Steams 18/6 to 21/6 
Furnace Coke 15/— to 16/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 14/— to 14/6 
a eee, 6 es 13/3 to 13/6 
» Best Small .. 10/6 to 11/- 
Unscreened 12/6 to 13/6 

DurHAamM— 

Best Gas. . 14/8 
Foundry Coke 19/- to 20/- 

SHEFFIELD— Inland. 

Best Hand-picked Branch .. 23/— to 25/- — 
South Yorkshire Best .. 20/- to 22/- —_ 
South Yorkshire Seconds 17/— to 18/6 — 
Rough Slacks. . 8/-to 9/- -—— 
Nutty Slacks .. 7/-to 8/6 — 

CaRpIFF— SOUTH WALES. 

Steam Coals : 
Best Admiralty Large .. 19/6 
Seconds .. qa )sieie 19/— to 19/43 
Best Dry Large 18/9 to 19/3 
Ordinaries .. .. 18/3 to 18/6 
Best Bunker Smalls 13/6 to 14/- 
Cargo Smalls .. 11/6 to 12/6 
Dry Nuts 22/— to 26/- 
Foundry Coke 24/- to 37/6 
Furnace Coke 19/- to 21/6 
Patent Fuel 21/- 

SwaNnsEaA— 

Anthracite Coals : 
Best Large .. 36/— to 40/- 
Machine-made Cobbles.. 41/- to 48/6 
Nuts 40/— to 48/6 
Beans 25/- to 30/- 
Peas “pe — to 23/- 
Rubbly Culm. 11/6 to 12/- 

Steam Coals : 


Large Ordinary 18/— to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 itins 34d. 
4d. 


Diesel Oil seated he cane Sa E 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Naval Construction. 


Now that France regards herself as being freed 
from restrictions on naval armaments she is taking such 
measures as may be necessary to strengthen her naval 
defences, and when national safety is at stake there is no 
hesitation in providing for any expenditure that may be 
required to bring those defences to the highest state of 
efficiency. Questions of armament limitations are left 
entirely in the background until France is assured of 
security. The French maintain their naval supremacy over 
Germany in view of the fixed relative strengths of British 
and German navies, but this country has obligations in 
the Baltic arising out of the Franco-Russian pact, and the 
creation of a German navy has therefore necessitated a re- 
arrangement of naval forces which may be called upon to 
operate in the Channel and the North Sea. Now that 
relations are friendly with Italy there is no need for France 
to concentrate her main forces in the Mediterranean. The 
programme of naval construction is being pushed forward 
rapidly. This year will see the launching or completion 
of six 10,000-ton cruisers, beginning with the ‘ Mar- 
seillaise”” and “ Jean-de-Vienne” during the present 
month from Saint-Nazaire and Lorient. The cruisers, 
constructed in series, are to a considerable extent elec- 
trically welded and have armoured belts 120 mm. thick. 
They carry nine guns of 155 mm. and one or two seaplanes 
discharged by catapult. Their contract speed is from 
32 to 33 knots. The French regard their light 
fighting ships as fully equal to those of any other navy, but 
the deficiency in battleships is to be remedied by the con- 
struction of three ships of 35,000 tons, one of which is to 
be laid down early next year, and the Minister of Marine 
affirms that no time will be lost in constructing the two 
others that have been authorised by Parliament. Mean- 
while, the reconditioned ‘“ Lorraine,” ‘‘ Provence,”’ and 
‘“* Bretagne ”’ are rendering good service. 


The ‘‘ Normandie.’’ 


The voting of the Bill by Parliament last week 
authorising the Government to relieve the Compagnie 
Générale Transatlantique of the burden of loans that had 
to be raised for the construction of the ‘‘ Normandie,” 
amounting to something like 800 million francs, was pre- 
ceded by strong criticisms in the Commission of Finance 
and the Commission of the Merchant Marine of the 
Chamber of Deputies. In the latter Commission objection 
was taken to what was regarded as extravagant expendi- 
ture on the internal fittings and decoration of the “ Nor- 
mandie,” as well as upon the inaugural functions. Explan- 
tions were given by the Minister of the Merchant Marine, 
Monsieur Bertrand, and the President of the Compagnie 
Générale Transatlantique, who insisted more particularly 
on the value of the ‘‘ Normandie ” as a means of raising 
national prestige and diverting traffic to the French line. 
The voting of the Bill definitely transfers the cost of build- 
ing the liner to the State. At the same time, the opposition 
secured the acceptance of a counter proposal to that of the 
Government regarding the annual vote of 75 million francs 
to make good deficits in working costs. The Compagnie 
Générale Transatlantique is authorised to issue loans, to be 
guaranteed by the State, for amounts not exceeding 60 
million francs annually. Meanwhile, the ‘“‘ Normandie ” 
went into dry dock to have her propellers changed, thus 
confirming a rumour which was prevalent on her first 
voyage that they were to be replaced by propellers with 
four blades. 


Shipbuilding. 


The Chambre Syndicale des Constructeurs de 
Navires et de Machines Marines, or Association of Ship- 
builders and Marine Engine Builders, held its annual 
meeting recently, when special prominence was given to 
the conflict with Government over the decree suppressing 
a number of small shipyards and requiring big shipbuilders 
to @malgamate within prescribed areas. Amalgamation 
can only be effected in due course, but the closing of small 
yards was an urgent measure that aroused opposition 
amongst builders and local Chambers of Commerce alike. 
The Blainville Yard, near Caen, of the Chantiers Navals 
Frangais, had to be closed down because of its elimination 
from the list of yards entitled to tender for State con- 
tracts, and action has been taken against the State in order 
to test the legality of the decree, so that Government 
deemed it prudent to withdraw the decree on the Chambre 
Syndicale undertaking to prepare a plan of its own. That 
plan, which was submitted to the Government in May last, 
deals mainly with proposals for ensuring work to ship- 
yards, such as fixing a limit to the age of ships and pro- 
viding owners with facilities to modernise their fleets. 
The plan is an extension of the Crédit Maritime, which 
already offers to owners facilities on a limited scale, but 
the real trouble is the cost of building in French shipyards, 
which deters owners from placing orders when they can 
buy ships more cheaply elsewhere. 


Trade Stagnation. 


A deepening depression on the eve of the holiday 
season offers little prospect of much being done during the 
next three months. The returns of the Comité des Forges, 
just issued, show a continued decline in steel production, 
which in April fell to 484,000 tons, compared with 503,000 
tons in the corresponding month of last year. This 
declension fairly reflects the general situation. Now that 
the terms of the Anglo-Continental steel agreement have 
been analysed, it is admitted that British steel makers have 
got the better part of the bargain, and Continental pro- 
ducers are waiting for the promised reduction of British 
tariffs, which, it is feared, may be delayed by claims of 
Polish makers to profit from the same advantage under 
most-favoured-nation. treatment. In the heavy metal- 
lurgical trades it is hoped that more business will accrue 
from the additional expenditure on national defence, 
which contributes mostly to a very moderate activity, and 
last week Parliament invited the Government to nationalise 
the production of war material from the beginning of 
next year. That was a platonic gesture which is not 
likely to be taken seriously into account. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 











INTERNAL COMBUSTION ENGINES. 

429,070. June 16th, 1934.—Pistons, G. and J. Weir, Ltd., 
Cathcart, Glasgow, and C. G. Pullin, 104, Queen’s-drive, 
Glasgow, 8.2. 

This invention relates to pistons for internal combustion 
engines and aims to provide a piston of minimum axial length. 
The piston head is grooved for the reception of piston rings in 
a plane containing the axis of a transverse socket adapted to 
receive @ gudgeon pin, the arrangement permitting the gudgeon 
pin to be located at a minimum distance below the piston 
crown. The socket is blind at one end, the gudgeon pin terminat- 
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ing some distance within the open end of the socket wherein 
there may be provided a circlip to ensure the endwise location 
of the gudgeon pin. The open end of the socket is counter- 
bored for the reception of a plug, the outer end of which is 
grooved in correspondence with the grooves in the piston, 
and the inner end of which is preferably formed with a coned 
face engageable with a parol ocd sealing seat-at the inner end 
of the counterbore. The gudgeon pin is tubular and forms a 
well for lubricant for the gudgeon pin bearing. lubricant being 
supplied to that well through drain holes leading from the lower 
or scraper ring groove on the piston.— May 23rd, 1935. 


FURNACES. 


428,558. January 26th, 1934.—Furnaces oF WATER-TUBE 
Borers, R. von Mattekovitch, Fernberg-road, Rosalie, 
Queensland, Australia. 

The steam-raising portion of the water-tube boiler is indicated 
at A and the grate at B-C. The fuel is charged on to the 


N° 428558 











| VAves 
tee 


a Lt te 
AA EERE AE. PL TOE 


grate down the vertical passage D between a secondary series 
of water tubes. The hot gases from the grate B pass through 
the column of descending green fuel, dry it, and partly car- 
bonise it, and then mix with the hot products of combustion 
from the grate C and are thus thoroughly consumed.— May 15th, 
1935. 


SWITCHGEAR. 


429,200. December 16th, 1933.—Srartina SyNcHRONOUS 
Motors, The English Electric Company, Ltd., Queen’s 
House, Kingsway, London, W.C.2, and J. B. Young, 11, 
Baswich-lane, Weeping Cross, Stafford. 

This is a method of starting up synchronous A.C. motors by 
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connecting them up first with a low-voltage circuit, and then 
disconnecting the motor for a short time to allow it to come 
into phase with the normal high-voltage circuit. The most 








simple method consists in rearranging the phase connections 


during transition, as shown in the diagram, in which the phase 
windings A, B, and C of the motor, when running on full vo: enges 
are connected by the triple-pole switch D to the phases X, Y, 
and Z ively of a three-phase supply, but at starting are 
connected by the switch E to low-voltage tappings on the wind- 
ings of auto-transformers F. It is to be understood that the 
ghost attain their maximum voltages in the order A, B, C. 
n the vector diagram, Fig. 2, O A, O B, and OC represent the 
three phase voltages, while Oa, 06, and Oc represent the 
voltages across the transformer tappings. The low voltage 
applied to winding A at starting is represented by the vector 
Oc, and the running voltage applied to the same winding by 
the vector O A. It will be seen that the former is ahead of the 
latter by a phase difference of 120°, which is adequate for a 
motor starting under load. For a motor starting up light, and 
of which the rotor would drop back through a lesser angle in 
@ given time, a smaller phase displacement can be obtained by 
using, for starting, a low voltage which is the component of 
voltages from two different phases. The phase angle may be 
varied over a wide range by varying the ratio of the two com- 
ponent voltages. To obtain these components each phase 
winding of the tapped transformer may be connected in series 
with a winding inductively associated with one of the other 
phase windings thereof.—May 27th, 1935. 


428,652. 
W. W. Triggs, 57, Lincoln’s Inn-fields, London, W. 

This system of switchgear is intended for the transfer of a 
signalling system from the normal supply of alternating current 
to an emergency supply of direct current should the alternating 
current supply voltage fall below a predetermined minimum. 
It also makes provision for the breaking of the A.C. circuit 


June 27th, 1934.—Execrric SIGNALLING 7 a 
2. 
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before the D.C. circuit is closed. The signal is indicated at A, 
the A.C. transformer supply at B, and the D.C. supply at C. 
Across the terminals of the transformer there is connected the 
winding of a switch V of the mercury-float type, which controls 
the energising winding D of an ae E My Sac the 
mercury switches W X Y Z. The switches Y and Z have a dash- 
pot action which ensures the necessary delay in transferrin: 

the connections.— May 16th, 1935. : 


429,216. March 16th, 1934.—RecGENERATIVE SYSTEMS OF 
Traction, R. Brooks, Ivyhurst, Charlton-drive, Chester, 
and Associated Electrical Industries, Ltd., Crown House, 
Aldwych, London, W.C.2. 

In regenerative electric traction systems fed by rectifiers, 
there may be an inadequate load to absorb the power regenerated 
and, in consequence, abnormal voltages produced. The 
inventors’ system is intended to meet such eventualities.. In 
the drawing A and B indicate the two rectifier direct-current 
output conductors. The reverse current relay is indicated at 
R and comprises the two coils V and C. The current coil C is 
connected in series with the conductor A, and V, the voltage coil, 
is connected across the conductors A and B. A resistance P 
is inserted in series with the voltage coil. The relay is provided 
with a movable armature D, which is adapted, on operation of 
the relay, to close a switch S inserted in the energising circuit 
of the energising coil W of the contactor E. The switch contacts 
of the contactor E are cx ted in series with the temporary 
load or dissipating load TL between the output conductors 
A and B. A permanent load in the form of a ballast resistance 
is indicated by M. This serves to prevent the voltage at no-load 
rising to a value at which the relay, if of the solenoid type, would 
operate. The apparatus just described is inserted betweenfthe 
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rectifier and the outgoing feeder conductors AO and BO. 
The relay R is so adjusted that when current flows through 
the current coil C in the normal direction—that is, when the 
rectifier is supplying energy to the vehicles operating on the 
system AO, 53 O, the magnetic effects of the voltage coil V 
and the current coil C oppose each other, and the relay remains 
unoperated, and the switch contacts S remain open. However, 
when the net load on the feeder system vanishes and a vehicle 
regenerates to an extent, involving a reversal of demand from 
the feeder conductors, a rise of voltage occurs, thereby initiating 
the operation of the relay R, which is maintained in its closed 
position by the reversed current in the coil C. This reversed 
current now assists the current in the coil V instead of opposing 
it. The movement of the relay armature C causes the switch 
S to close, thereby closing the circuit for the energising coil 
W of the contactor switch E, which operates to’ connect the 
temporary load T L across the conductors A and B. The feeder 
voltage thereby returns to normal, but the direction of current 
flow through the coil C remains reversed so long as the 
regenerated current is in excess of that required by the load on 
the system. So long as a return or regenerated current persists 





through the coil C, the —— effects of the two coils C and V 
will assist each other and the relay will remain operated to hold 
the temporary load TL in circuit.— May 27th, 1935. 








26 


THE -ENGINEER 





Juty 5, 1935 








TRANSFORMERS AND CONVERTERS. 


428,665. October 2nd, 1934.—VoLtTace TRANSFORMATION 
or Drrect Current, R. Jahre, trading as Richard Jahre 
Spezialfabrik, fur Kondensatoren, Kopenickerstrasse 33a, 
Berlin, § 0.16, Germany. 

This invention is concerned with the voltage transformation 
of direct currents by means of d ) ted alternately 
in parallel and series, as shown in Figs. 1 and 2. In this way 
voltag Pp ted by the product of the initial voltage and 
the number of the condensers can be obtained. In Fig. 3 the 

itching arr ts are indicated. The con- 
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densers are shown at A B C, and the initial voltage connections 
at D. The "s tions, with a steadying condenser 
between them, are marked E. Connected with each condenser 
there is a switch block F with three contacts. The centre con- 
tacts are connected with the sector G, which is pivoted at H 
and oscillated by the trembler coil J. It will be seen that the 
movement of the centre contacts from side to side provides 
the necessary alternate connections. It is said that mechanical 
considerations alone decide the rate of the switching action.— 
May 16th, 1935. 





ELECTRICAL APPLIANCES. 

428,563. April 17th, 1934.—Exnectrricatty Heatep WATER 
Tanks, A. Low and Sons, Ltd., and D. W. Low, Merkland 
Works, Partick, Glasgow, W.1. 

This electric water heater is provided with a heating element 
at A. The cold water is supplied through the pipe B, which 
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reaches towards the bottom of the tank, and the hot water is 
drawn off by the pipe C. It will be noticed that this pipe is 
covered with a syphon cap D, and it is explained that as this 
cap is liable to become coated with a deposit from the water, it 
is easily removable, so that it may be cleaned.— May 15th, 1935. 


GAS PRODUCERS. 
429,150. September 28th, 1934.—Coxe Ovens, C. E. Every- 
Clayton, 51, Chancery-lane, London, W.C.2. 


_ The inventors explain that the gas evolved in the carbonisa- 
tion of coal may be spoiled by overheating as it passes to the 
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ascension pipe over the top of the bed of hot coal. As a con- 
sequence, they collect the gas in a separate duct A communi- 
cating with the ascension pipe B and having openings C C into 
the retort. Dampers D and E provide for regulating the flow 
of gas.— May 24th, 1935. 





AERONAUTICS. 


429,167. January 3ist, 1935.—Tam Sxip SHoxgs ror Arr- 
craFt, Aktiengesellschaft der Eisen- und Stahlwerke 
vormals Georg Fischer, Schaffhouse, Switzerland. 

This invention relates to tail skid shoes for aircraft. 
portions of the tail skid shoe that are subjected to considerable 
wear due to friction are reinforced by a hard layer of white iron, 
applied by means of an electric or autogenous welding method. 

e tail skid shoe is of a general U-shaped cross tion, the 
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A web being bent upwards at one end of the shoe. On the under- 
side of the web a vertical rib B is provided. The vertical rib, 
the underside of the web, and the lower portions of the vertical 
flanges of the channel are overlain by a layer C of welding 
material, consisting of white iron. The layer of welding material 
can be applied by means of an electric or an autogenous welding 
method. In order to obtain a higher degree of hardness to the 
welding material appropriate alloy constituents, preferably 
chrome or the like, may be added. May 24th, 1935. 


MOTOR CARS AND ROAD TRAFFIC. 


428,664. September 27th, 1934.—SusPension Systems, S. B. 
eg The Summerhouse, Burntwood, near Lichfield, 
Staffs. 

The inventor supports the chassis of his car from the axles 
of the wheels on systems of levers A A and B B. ese levers 
are connected with rubber “ capsules ”’ C C filled with air. The 
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pair of capsules A and B on each side of the vehicle are con- 


nected by pipes with air vessels D D. In these vessels there are 
coils of pipe E E supplied with hot gases from the engine exhaust 
by the branch F. e extent of the heating, and consequently 


the pressure of the air, can be regulated by the cock G, and in 
this way the resilience of the suspension,system controlled.— 
May 16th, 1935. 


MISCELLANEOUS. 
428,569. July 24th, 1934.—Execrric Suspension INSULATORS, 
Taylor, Tunnicliff and Co., Ltd., Eastwood Works, West- 


terrace, Hanley, Staffs., and R. H. Abell, 153r, Cromwell- 
road, London, 8.W.5. 
This insulator is intended for high-tension work and is built up 
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of a series of units. Each unit is provided with a suspending 
stud A, cemented into the body, and with a depending stud B, 
also cemented in. This latter stud has a more or less spherical 
head engaging with a socket C to which the next unit of the 
string of insulators is screwed. An essential feature of the 





invention is the provision of a resilient washer D.of rubber or 
such like material, to permit a certain degree of flexibility.— 
May 15th, 1935. 


N°429,203 
B 429,203. January 9th, 1934.— 
MARKING MeraLLic Extru- 
sions, W. Eckford, Old- 
fields, Pulford, Wrexham, 
North Wales, and W. Car- 
ter, 16, Windsor-road, Bud- 
dicom Park, Chester. 

This device is intended for 
the marking of such materials 
as extruded lead pipe with an 
identifying design. The pipe, 
for instance, is extruded through 
a die A, which has a notch in 
one side, so that the pipe has a 
slight longitudinal] rib, on which 
the design is impressed by the 
embossed wheel B. The dies 
may be interchanged in the 
extruding head to allow of 
different diameter of pipe being 
made, and they are positioned 
circumferentially by an uneven 
spacing of the holding screws C. 

he marking wheel is carried by 
a fitting D, the extension of 
which, according to the size of 
pipe being 6, is settled by 
washers, one being shown at E. 
—May 27th, 1935. 

















Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the 'y informati 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME a 
PLACE at which the meeting is to be held should be clearly stated. 








To-pay. 


Inst. oF British FouNDRYMEN.—Annual Conference 
Sheffield. For programme see page 608, June 7th, 1935. 


THurRspay, JULY lits. 


Inst. oF ELEecrricat ENGINEERS.—Savoy-place, Victoria 
Embankment, W.C.2. Conversazione to overseas members. 

Inst. oF Execrrican Enorveers: 8. Miptanp CENTRE.— 
Annual Summer Meeting. Leave Birmingham, New-street, for 
Liverpool, 8.30 a.m.; visit Mersey Tunnel, Liverpool ; luncheon 
at Hulme Hall, as guests of Messrs. Lever Brothers, 1 p.m.; 
tour of Port Sunlight works, 2 p.m.; leave for New Brighton, 
4.30 p.m. Full particulars from the hon. secretary, Mr. H. 
Hooper, 54, New-street, Birmingham. 


THURSDAY AND Fripay, Juty lltH anp 12TH. 


Inst. or Mintno ENGINEERS.—Summer meeting at Newcastle- 
Lei oe Thursday, general meeting at the House of the 

orth of England Institute of Mining and Mechanical Engineers, 
Neville Hall. The following rs will be submitted for dis- 
cussion :—*‘ The Grading pty Classification of Coal,” Mr. H. 
Eustace Mitton ; ‘* Surface Coal Cleaning versus Clean Mining,”’ 
Messrs. George Raw and F. F. Ridley ; ‘‘ Coal and the Marine 
Engineer,” Engineer-Commander Townend; “Cleaning Plant 
at the Rising Sun Colliery, Wallsend,’’ Mr. Kenelm C. Appleyard. 
10 a.m. Luncheon at the Old Assembly Rooms, Westgate-road. 
1.30 p.m. Visit the Rescue Station of the Durham and Northum- 
berland Collieries Fire and Rescue Brigade, Elswick. 2.45 p.m. 
Or alternatively visit the cleaning plant at the Rising Sun 
Colliery of the Wallsend and Hebburn Coal Company, Ltd. 
2.45 p.m. The Institution of Mining Engineers dinner at the 
Grand Assembly Rooms, Barras Bridge. 7.45 p.m. Friday, 
leave Neville Hall, 9.30 a.m., for The Chesters, arriving at 
10.30a.m. Luncheon at Otterburn Hall, lp.m. Reception and 
dance, by kind invitation of the Lord Mayor and Corporation of 
Newcastle-upon-Tyne, at the Grand Assembly Rooms, Barras: 
Bridge. 9 p.m. to 1 a.m. 


at 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Greorce H. ALEXANDER Macuinery, Ltd., Birmingham, 4, 
has purchased a large portion of the old National jectile 
Factory at Dudley, Wores., which it is equipping with up-to-date 
machinery and equipment for the production of high-class pro- 
duction machinery and tools. 

Murray AnD Paterson, Ltd., of Coatbridge, have taken over 
the manufacture of Bonn’s patent tube-bending machine, owing 
to the reconstruction of the business of the former rs, 
Hugh Smith and Co., Ltd., of Glasgow. The firm become the 
sole licensees and manufacturers of this machine. 


RvusBery OWEN AnD Co., of Darlaston, inform us that as from 
July lst the assets of the firm have been transferred to a private 
limited company with the title of Rubery Owen and Co., Ltd. 
Mr. A. G. B. Owen becomes chairman and managing director, 
and the constitution of the limited company will be funda- 
mentally that of the firm, with the addition of Mr. E. W. B. 
Owen as a director. 


Tue Hunstet ENGINE Company, Ltd., Leeds, has purchased 
the entire goodwill, including patterns, drawings, &c., of the 
Avonside Engine Dompeny, Ltd., of Bristol, from the liquidator 
of that company. e Hunslet Engine Company, Ltd., will 
in the future conduct the business of the Avonside Company 
at its own works in Leeds. It may be remembered that the 
Hunslet Engine Company, Ltd., similarly acquired the business 
of Kerr, Stuart and Co., Ltd., of Stoke-on-Trent. 








CATALOGUES. 





G.W.B. Execrric Furnaces, Ltd., North-road, N.7.— 
‘* Shell-Wild-Barfield Technical Oil Brochure No. 2.” 

RANSOME AND Maries Bearine Company, Ltd., Newark-on- 
Trent.—General catalogue of ball and roller bearings. 

J. Browerr Linptey (1931), Ltd., Letchworth, Herts.— 
Catalogue of air and gas compressors and high-speed steam 
engines. 

Satermo, Ltd., 14, Waterloo-place, 8.W.1.—‘‘ The Salermo 
Process and the Extraction of Oil from Oil Shales and Tor- 
banites.”” 








